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Damaged-—hack in service quickly! 


Mathews Modernized Hydrants are de- 
signed for service even under today’s 
traffic hazards. When knocked over 
by an out-of-control vehicle their 
simple construction and removable 
barrel make them 


easier to repair 
easier to replace 


MATHEWS 


HYDRANTS 


Made by R. D. Wood Company 
Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun" Pipe (centrifugally 
cast in sand molds) and R. D. Wood 
Gate Valves 


Mathews Modernized Hydrants offer these advantages: 


case of “Sand-Spun” cast iron for strength, 


Stuffing box cast integral with nozzle section toughness, elasticity « Operating thread only part 
¢ Head turns 360° + Replaceable head » Nozzle to be lubricated + All working parts contained in 
sections easily changed + Nozzle levels easily  barrel—removable without excavating » A modern 
raised or lowered without excavating + Protection barrel makes an old Mathews good as new « 
Available with mechanical joint pipe connections 
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BELOW—Installing the 30” Lock 
Joint supply line for Ciudad Tru jillo 
in the Dominican Republic. This line, 
undamaged by shocks which destroyed 
many structures im the vicinity, gave 
unimpaired service throughout the 
severe earthquake of 1946. 


RIGHT—Damage attending the rup- 
*ture of a large water main in a 
crowded community. 


ONE SLIGHT FLAW IN A PIPE 


may develop the proportions of a major 
catastrophe when an important water 
line ey tse in a crowded area. Utilities 
can be impaired, property flooded, traf- 
fic stalled, business lost, life endangered. 
A bad break in more ways than one, but 
a break which could be avoided by using 
Lock Joint Pressure Pipe. 

Lock Joint’s water-tight expansion 
joints built into every section of pipe 
provide unrestrained flexibility under 
back loads to accommodate not only 


normal ground settlement but traffic vi- 
brations and variations in temperature. 
The high factor of safety assured by its 
time-tested design of reinforcement pro- 
vides for every pipe an abundant reserve 
against water hammer and pressure 
surges. Experience shows conclusively 
hy Lock Joint Pressure Pipe does not 
ail. 

When planning your next water sup- 

y main—specify Lock Joint Concrete 

ressure Pipe—the pipe with a proven 
record of safety. 


LOCK JOINT PIPE COMPANY 


Est. 1905 

P.O. Box 269, East Orange, N. J. 
Pressure Pipe Plants: 

Wharton, N. J. * Turner, Kan. * 


Detroit, Mich. 


* 
* 
* 
* 
* 
BRANCH OFFICES: Commer, Wyo. + Cheyenne, Wyo. + Denver, x 

Col. + Kansas City, + Valley Park, Mo. + Chicago, Ill. 
Rock Island, Ill. « Wichita, Kan. - Kenilworth. N. J. + Hartford, *¥ 
Conn. « Tucumcari, N. Mex, + Oklahoma City, Okla. + Tulsa, Okla. * 

SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced *® 
Concrete Pressure Pipe for Water Supply and Distribu- » 
tion Mains in a wide range of diameters from 16” up as * 


well as Concrete Pipe of all types for Sanitary Sewers, 
ubaqueous 


Storm Drains, Culverts and S Lines, 
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IN an old style water meter... 

no matter how often you re- 
place worn out old parts with 
new old-style parts you've still 
got the same old meter. 


Bu when you put UP-TO- 
DATE parts into an “old” 
Trident Meter (whose originally 
sound basic design has not 
changed in 50 years) ... 


THAT TRIDENTS 
DON’T BECOME 


OBSOLETE 


UP-TO-DATE 
TRIDENT 
PARTS 


ROTHER, you've got a water 
meter better than when it 
was new .. . a meter that holds 
its place alongside modern me- 
ters in accuracy and value. 


‘THis picture proves you CAN 

put new parts into “old” 
Tridents. Proof of how well they 
work is found in the records of 
many water departments. 


NEPTUNE METER COMPANY ® 50 West 50th Street * NEW YORK 20, N.Y. 
Branch Offices in Atlanta, Boston, Chicago, Dollos, Denver, Los Angeles, 
Louisville, North Kansas City, Portland, Ore., Son Francisco. 
NEPTUNE METERS, LTD., Long Branch, Ont., Conade 


| 
> 
} 
4. 
su 
AC 
231 
il i 


DIVISION AND SECTION OFFICERS 


Officers of the Divisions 


Water Purification Division—Chairman, H. O. HartunG; Vice-Chairman, R. L. Dery; 
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Philadelphia’s Independence Hall, where the Liberty Bell is housed, as it looked 100 years ago 


Phitadeiphia has cast iron water and gas 
mains in service that were laid well over a 
century ago. One of them is America’s oldest 
cast iron water main, still functioning despite 
the radically changed conditions of street 
traffic and underground utility services in 100 
years. The fact that cast iron pipe, laid 
generations ago, withstands the shock of 
heavy-duty traffic and the stresses caused by 
congested underground structures, amply 
demonstrates its shock-strength and 
beam-strength. Because of these strength 
factors and effective resistance to corrosion, 
cast iron water and gas mains, laid over 100 
years ago, are still serving in the streets 

of more than 30 cities in the United States 
and Canada. United States Pipe and 
Foundry Co., General Offices, Burlington, 
N. J. Plants and Sales Offices 
Throughout the U. S. A. 


NUMBER EIGHT OF A SERIES 
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Municipal consumption of water in the 
United States has risen from two billion 
to over twelve billion gallons per day during 
the last fifty years. 

In many areas, this rapid increase in the 
use of water is posing a serious problem. 
It means that water supplies must be con- 
served to the limit if they are to continue 
to meet an ever-growing demand. 

It is not surprising, therefore, that more 

more water-works officials are seeking 
ways to cut water losses as one practical 
step toward the solution of this problem. 

Since recent studies indicate that many 
localities are losing as much as 10% of 
water pumped because of underground leak- 
age, an important question to be answered 
in any water conservation program is this: 
“How can I plan to reduce this major cause 
of water loss to a minimum?” 

Community after community has 
found the answer in Transite Pressure 
Pipe. 

The unusual success of Transite Pipe in 
combatting underground water losses is due 
to a combination of two factors: (1) The 
design of the Simplex Coupling used for 
assembly, and (2) the ability of the pipe to 
maintain its strength in service. 


| Caving precious water for a thirsty 


Because flexibility is engineered into the 
Simplex Coupling, this factory-made joint 
is virtually unaffected by pipe line stresses 
that so often result in the loosening and 
failure of conventional type joints. No par- 
ticular skill is required for its proper as- 
sembly, which is readily checked by the 
use of a siraple gauge immediately after the 
pipe ends are joined. 


Moreover, Transite’s maintained strength 
provides a further safeguard against costly 
underground water losses. In thousands of 
installations representing a wide variety of 
municipal soils, this asbestos-cement pipe 
has proved its exceptional ability to with- 
stand corrosion . . . to maintain its strength 
under conditions which have seriously im- 
paired the structural integrity of other pipe 
materials. 


Reducing the amount of “‘water pumped 
but not paid for” on your books—a saving 
in dollars as well as water—is only one of 
many important economies which Transite 
Pipe can offer you. Savings on installation, 
savings on pumping costs, savings on main- 
tenance . . . these are further reasons why 
you will want all the facts about this modern 
asbestos-cement pipe developed by Johns- 
Manville to carry water more efficiently. 
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For complete information write Johns-Manville, 
Box 290, New York 16, N. Y. 


TRANSITE PRESSURE PIPE 


Transite is a registered Johns-Manville trade mark 
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COMING MEETINGS 


12-14—-Minnesota Section at Hotel Nicollet, Minneapolis. 
Secretary: Leonard N. Thompson, Gen. Mgr., Wa- 
ter Dept., St. Paul 2, Minn. 


13-14—New York Section at Whiteface Inn, Whiteface. 
Secretary: R. K. Blanchard, Vice Pres., Neptune 
Meter Co., 50 W. 50th St., New York, N.Y. 


17-19—Kentucky-Tennessee Section at Louisville Kentucky 
Hotel, Louisville. Secretary: R. P. Farrell, Direc- 
tor, Div. of San. Eng., State Dept. of Public Health, 
420—6th Ave., N., Nashville, Tenn. 


19-21—Michigan Section at Whitcomb Hotel, St. Joseph. 
Secretary: T. L. Vander Velde, Chief, Section of 
Water Supply, State Dept. of Health, Lansing 4, 
Mich. 


19-21—Pennsylvania Section at Bellevue-Stratford Hotel, 
Philadelphia. Secretary: L. S. Morgan, Div. Engr., 
State Dept. of Health, Greensburg, Pa. 


24~25—Rocky Mountain Section at Hotel Cosmopolitan, 
; Denver, Colo. Secretary: George J. Turre, San. 
Engr., Board of Water Comrs., Box 600, Denver, 
Colo. 


24-26—Alabama-Mississippi Section at Buena Vista Hotel, 
Biloxi, Miss. Secretary: Charles W. White, Asst. 
San. Engr., State Dept. of Public Health, 537 Dex- 
ter Ave., Montgomery 4, Ala. 


25-27—Wisconsin Section at Pfister Hotel, Milwaukee. 
Secretary: Leon A. Smith, Supt., Water & Sewer- 
age, City Hall, Madison 3, Wis. 


27-28—Ohio Section at Commodore Perry Hotel, Toledo. 
Secretary: F. P. Fischer, Sales Engr., Wallace & * 
Tiernan Co., 812 Perry Payne Bldg., Cleveland 13, o) 3 
Ohio 


Sept. 30-October 2—-Missouri Section at Hotel Robidoux, St. Joseph. 
Secretary: Warren A. Kramer, Div. of Health, 
State Office Bldg., Jefferson City, Mo. 


(Continued on page 82) 
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A typical Dorrco Flocculator installation, showing two 
rows of paddies with basin in foreground empty 


Closeup of Dorrco Flocculator drive mecha- 
nism showing I 


tely dry well 


That’. & the actual case history of 
a Dorrco Flocculator installation at a 
large Eastern water treatment plant. 
The water works superintendent re- 
ports absolutely no trouble with bear- 
ings, paddles, or drive mechanism 
since this unit was first installed in 
1939 at a design capacity of 10 
M.G.D. This is typical of the oper- 
ating dependability you get with 
Dorrco Flocculators. The dry well 
feature means that the entire drive 
mechanism is never exposed to water 
and is readily accessible at all times. 


If you have existing plain basins, 


chances are they can be converted 
easily—and at a substantial saving 
in cost. New plant or moderniza- 
tion, Dorrco Flocculators will improve 
your entire pre-treatment operation. 
A close check on one installation 
after only three months of operations 
showed: 


@ Filter runs lengthened 40%. 

@ Wash water demands reduced 
Or 

@ Alum costs cut 30%. 

Why not write for further infor- 
mation concerning the savings and 
increased efficiency that Dorrco Floc- 
culators can achieve in your plant? 


ADDITIONAL FEATURE FOR MAINTENANCE ECONOMY 


An importont optional design feature of the Dorrco Flocculeter bs 
the Automatic Lubricator for submerged beorings. Actveted by the 
shaft rotation, it contoins over @ yeor's supply of greese and 
insures trouble-free beering operction et oll times. 


WORLD - WIDE RESEARCH 


ENGINEERING 
THE DORR COMPANY - ENGINEERS - 
d Componies ond tives in the 


EQUIPMENT 
STAMFORD, 
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John R. Baylis, world renowned water chemist, says that, ‘‘ Activated 
Carbon will remove every taste and odor producing pollution occur- 
ring in American surface water supplies if applied properly in 
sufficient dosages.” 


At Chicago’s South District Filtration 
Plant, they stay ahead of taste and odor 
trouble by making regular systematic 
threshold determinations and applying a 
sufficient amount of active carbon to keep 
their water palatable every day in the 
year. Mr. Baylis is satisfied only with 
true palatability, never with just “getting 
by.” 
To help keep your water palatable, our 


Threshold Odor Service Men are constant- 
ly available to assist you. Write, wire or 
phone our nearest office today. 


NOTE: This advertisement is published with 
the idea of promoting production of uni- 
formly palatable water, and the quotations 
from outstanding water works '\authorities 
should not be construed as being an endorse- 
ment for any particular product. 


division west virginia pulp and paper company 


WEW YORK CENTRAL BLDG. PURE Oll BLDG. 
230 PARK AVENUE 


BLDG. 2775 EAST 132nd STREET 


35 E. WACKER DRIVE BROAD & CHESTNUT STS. AT SHAKER SQUARE 
PHILADELPHIA 


7, PA. CLEVELAND 20, 0. 


NEW YORK 17, N.Y. CHICAGO 1, ILLINOIS 


; 
3 
ae 
; 
LINCOLN-LIGERTY 


AMERICAN WATER WORKS ASSOCIATION August 1951 


COPYRIGHT, 1951, BY THE AMERICAN WATER WORKS ASSOCIATION, INC. Vol. 43 * No.8 


Contents 


Water Use in Industry Roy R. Green 591 
Discussion DanieL J. SAUNDERS 599 
Discussion Epwarp B. SHoweE Lt 600 

A.W.W.A. Statement of Policy on Fluoridation 


Residential Water Use and Family Income 
Bernt QO. Larson & H. E. Hupson Jr. 603 


Correction 


Considerations Involved in Adding Industrial Customers to Public Water Supply 
Systems Atrrep O. Norris 612 


Studies on Radioisotope Removal by Water Treatment Processes 
ELIassEN, WARREN J. KAUFMAN, 
Joun B. Nessitr & Morton I. Gotpman 615 


ARTHUR E. Gorman 630 
H. Grapys Swope 633 


Deep Well Pump Maintenance 


Fluoridation—A Sound Public Health Practice , 
CHartes R. Cox & Davin B. Ast 641 


The Ideal Lime-Softened Water T. E. Larson 649 
Discussion W. R. GEtston 661 


Officers and Directors ii Membership Changes 

Division and Section Officers i Condensation 

Coming Meetings iii Service Lines 

Percolation and Runoff List of Advertisers 

The Reading Meter Index of Advertisers’ Products 


Reproduction of the contents, either as a whole or in part, is forbidden, unless specific permission has 
been obtained from the Editor of this Jourwat. The Association is not responsible, as a body, for 
the facts and opinions advanced in any of the papers or discussions published in its proceedings. 


Indexed annually in December; and regularly by /ndustrial Arts Index and Engineering Index. 
Microfilm edition (for Journwat subscribers only) by University Microfilms, Ann Arbor, Mich. 
All correspondence relating to the publication of papers should be addressed to: 
Harry E. Jordan, Secretary—521 Fifth Avenue, New York 17, N.Y. 
$7.00 of members’ dues are applied as a subscription to the Journat; additional single copies 
to members—S0 cents; single copies to non-members—75 cents. 


= 
: 
Departments 
5 


IN W&T CHLORINATORS, TOO 


Technical assistance, service, basic research — 
these are some of the important unseen things 
back of a W&T Chlorinator. For example, take 
readily available service. It’s mighty comforting to 
a waterworks operator to know that back of the 
equipment which guards the public health in his 
community there is always on call a man who's a 
specialist in chlorinator maintenance — a man 
who’s personally interested in the welfare of the 
installations in his territory — a man who's an 
expert in equipment selection, installation, main- 
chlorination. That’s what W&T’s Nationwide Field 
Staff means — perhaps one reason so many 
plants are equipped with W&T Chlorinators. 


Field Engineers Are Conveniently 
ated To Give Prompt Service. 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
WEWARK 1, NEW JERSEY RE PRINCIPAL CITIES 
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AMERICAN WATER WORKS ASSOCIATION 


VOL. 43 AUGUST 1951 NO. 8 


Water Use in Industry 
By Roy R. Green 


A paper presented on May 3, 1951, at the Annual Conference, Miami, 
by Roy R. Green, Agricultural Economist, National Assn. of Manu- 


facturers, New York. 


ATER is virtually the lifeblood 
of agriculture, industry and all 
human existence, and, although agri- 


culture is the primary guardian of the 
land that is the reservoir of our water 
resources, the uses to which these re- 
sources are put extend far beyond 


purely agrarian interests. This fact 
has considerable bearing upon present 
and future efforts to develop and con- 
serve the nation’s water resources. 
Water conservation, like soil conser- 
vation, basically involves the develop- 
ment and most efficient use of existing 
resources in order to increase the ex- 
tent to which their use can benefit an 
ever-growing society. Physical and 
financial measures are therefore neces- 
sary both to increase the volume of 
water captured for direct use and to 
enable the use of the presently avail- 
able water in the most efficient manner 
possible. The U.S. has now developed 
to the extent that these two actions 
must be carried out almost simultane- 
ously. It would be a hazard to the na- 


tion’s prosperity and even security to 
halt the development of new water re- 
sources and depend entirely upon in- 
creasing the efficiency of use of existing 
resources. Conversely, it would be 
hazardous to halt the development of 
measures providing for more efficient 
use of present sources and depend upon 
new ones to replace those that become 
depleted. 

Industry is a heavy user, rather than 
a principal guardian, of the nation’s 
water resources. The manner in which 
industry utilizes water thus must have 
an important bearing on the national 
problem of water conservation, and 
what also may become a national water 
development and use policy. 

This article attempts to highlight the 
findings of a recently completed study 
of water use practices in industry. 
While no attempt will be made to relate 
these practices to any proposed national 
water policy, the original study pre- 
sents basic data on industrial water use 
from which it is possible to draw con- 
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' conservation and development of wa- 
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clusions useful to the formulation of 
a national water policy, as well as a 
water policy for industry itself. 


Background of the Problem 


Early in 1950 the author investigated 
means of determining what constitutes 
current water use practices in Ameri- 
can industry. The ultimate object of 
this study was to assemble information 
on the volume and utilization of water 
by industry, upon which to build rec- 
ommendations for further industrial 
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pulp and paper, petroleum and chemi- 
cals, available nation-wide data on the 
subject were extremely limited. Other 
means of securing the information were 
therefore investigated. 

The result of these investigations, 
made jointly by The Conservation 
Foundation and the National Associa- 
tion of Manufacturers, was the conclu- 
sion that a mail questionnaire survey 
of the NAM member companies pre- 
sented the most practical source of fac- 
tual data on the subject. A question- 
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Plant Classification by Water Use 


A comparison is made between the distribution of the number of plants and the dis- 


tribution of the total water intake. 


ter. The investigation was begun on 
the premise that until some accurate 
index of water use practices employed 


_ nationally by industry was available, it 
would not be possible to develop a 


sound and practical national water pol- 
icy for American industry, a sound 
water policy for the nation as a whole. 

Research was therefore undertaken 
to secure data that would yield a com- 
posite picture of industrial water use 
practices on a national scale. Except 
for a few individual industries such as 


A relationship is also shown between the number 
of plants and the unit volume consumption. 


naire was subsequently drawn up and 
mailed to the 15,000 NAM member 
concerns. About 3,000 of the returned 
questionnaires were tabulated and an- 
alyzed. A detailed report of the survey 
(1) is now available. 


Water Intake in Industry 


The total water consumption of the 
U.S. is believed to be approximately 
100-150 bil.gal. per day (bgd.). Esti- 
mates of the proportion used daily by 
industry vary from 10 to 25 bgd.— 
never more than one-fourth of the total. 
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The present study is based on ap- 
proximately 3,000 industrial plants in 
the nation having an aggregate water 
intake of about 8 bgd. (1). Since these 
3,000 plants represent only about 1.3 
per cent of the total number of indus- 
trial plants in the nation,* it is quite 
possible that American industry uses 
far more than 10-15 bgd. It also ap- 
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lation of a national as well as an indus- 
trial water policy. The study provided 
rather specific answers, on both na- 
tional and regional bases, to some 
major questions about industrial use 
of water. 

It is significant that a distinct pat- 
tern of water intake appears to exist 
between the small and large water- 


TABLE 1 
Distribution of Plants in Each Industry According to Water Use 


Industry 


Eepartion of All Plants in Industry 
(Water Intake in 1,000-gpd. Units)* 


50 to 250 to 
250 1,000 


1,000 to 
10,000 


10,000 
and over 


Apparel and textiles 

Autos and aircraft 

Chemicals and drugs 
Electricalt 

Foods, beverages and tobacco 
Iron and steel 

Leather 

Lumber and furniture 
Machinery and tools 
Nonferrous metals 

Optical, medical, scientific supplies 
Paper and pulp 

Petroleum products 

Plastics 

Stone and glass 

Toys, novelties, sport goods 
Miscellaneous and unspecified 


ALL PLANtTs COMBINED 


per cent 


24 17 
23 31 
20 21 
24 18 
22 17 
20 17 
24 19 
14 7 
21 12 
25 12 
19 14 
14 10 

9 15 
30 18 
18 22 
24 18 
25 13, 


21 16 


ne 


* Items do not add to exactly 100 per cent for each industry because of rounding. 
t+ Power generating and equipment manufacturing combined. 


pears likely that the estimate of 25 bgd. 
is conservative. 

It is nevertheless obvious that the 
water use practices governing the utili- 
zation of at least one-fourth of the 
nation’s developed water resources must 
be a major consideration in the formu- 


* The 1947 Census of Manufacturers listed 
240,881 manufacturing plants. 


using industrial plants. As shown in 
Fig. 1, most of the reporting plants take 
in relatively small amounts of water, 
while comparatively few plants account 
for the largest percentage of the total 
water intake measured (approximately 
8 bgd.). The information suggests 
very strongly that future studies of 
industrial water problems should con- 


| 
No. of 
Less 
256 | 43 14 
112 | 31 12 
220 | 34 19 
148 | 40 4 
367 | 40 16 
37 | 43 5 
147 | 72 5 
Oe 524 | 60 5 
3 134 | 42 18 
42 | 57 7 
164 | 34 25 | 

53 | 19 34 
27, | 41 4 
217 | 48 9 
248 | 45 12 
3,057 | 46 12 
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centrate on the relatively few large 
water users. 

It is evident that the large users of 
water are concentrated mainly in three 
types of industries. As shown in Table 
1, only in the electrical, paper and pulp 
and petroleum industries are there any 
significant numbers of plants reporting 
a water intake of over 10 mgd. Other 
relatively heavy users appear in the 
1-10 mgd. class. They are textiles, 
autos and aircraft, chemicals and drugs, 
foods and metals. The survey dis- 
closed 48 plants of various kinds that 
reported an intake of 50 mgd. or more. 


Industrial Growth and Water Use 


The large water users are, them- 
selves, generally large or extensive 
types of manufacturing operations. 
They are either basic industries, or 
are closely allied to basic industries. 
Thus, as the nation’s industrial plant 
expanded over the last decade, with 
production almost doubling from 1939 
to 1949, it has been assumed that the 
use of water, particularly by basic in- 
dustries, has expanded proportionately. 
Except for a few industries, however, 
this belief was not based on known 
facts. The present study offers some 
indication of the effect of industrial 
growth on water use, as shown in 
Table 2. 

The survey records an average in- 
crease in water intake of 36 per cent 
from 1939 to 1949. This figure, how- 


ever, cannot be taken as representative 


of all American industry, because the 
survey could not reflect the increase in 
intake of plants established between 
1939 and 1949. In the plants covered 
by the study there was a distinct rela- 
tionship between the scale of plant op- 
erations and the increase in water in- 
take. Table 2 indicates that, as the 
proportional increase (1939-1949) in 
water intake rises, the proportional in- 
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TABLE 2 


Change in Water Intake, 1939 to 1949, and 
Average Change in Employment in Each Class 


Median 
Water Intake No. Employment 
Change of Change 
(1939 to 1949) Plants (1939 tg 1949) 
per cent per cent 
Decrease 
75-100 13 0 
50-74 31 +5 
40-49 16 —2 
30-39 40 0 
20-29 57 0 
10-19 61 0 
1-9 55 +3 
No Change 306 0 
Increase 

1-9 94 +18 
10-19 142 +20 
20-29 180 +27 
30-39 159 +27 
40-49 95 +34 
50-74 241 +46 
75-99 106 +60 
100-199 344 +64 
200 and over 259 +134 
TOTAL 2,537* +33 


* Exceeds total of column, since some plants did not 
report change in water intake. 


crease (median) in number of em- 
ployees also rises. Employment in- 
creased about 33 per cent for all plants 
combined. This rise is not appreciably 
different from the reported increase in 
water intake of 36 per cent. 

There appears to be a clear tendency 
for the rate of growth in industrial 
water use to increase proportionately 
with the size of the industrial plant. 


Water Use Practices 


One of the most significant findings 
was the great number of uses to which 
water is put. It appears that the use 
of water by small and average size in- 
dustrial water consumers differs con- 
siderably from that of the large plants. 
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Figure 2 shows that among the large 
water users, cooling is by far the most 
important of the several uses. The 
use of only about one-third of the in- 
take for processing is somewhat sur- 
prising in view of the many somewhat 
bulky products made by many of these 
large industries. 

Among the smaller users, it is clear 
that water for cooling is much less im- 
portant. In this group, water for proc- 
essing and for sanitary and service pur- 
poses is a great deal more significant. 


Other Purposes 
San. & Service 
Boiler Feed 


Total Intake — per cent 


8 


Small Plants Large Plants 
Average of Water Use 


Fig. 2. Industrial Use of Water 
Five major industrial uses of water are 
given. The relative quantities for each 
use are compared for large and small 
plants. The total for large plants exceeds 
100 per cent because of the inclusion of 
reference to reused water in some replies. 


As shown earlier, the large water- 
using industries account for the largest 
proportion of the total water use in 
industry. The immediate concern with 
water use in industry should therefore 
be directed principally toward the utili- 
zation practices followed by the large 
users. If further economy is desired 
in the industrial use of water, it is 
obviously in this group of industries 
that most can be accomplished in the 
shortest space of time. 
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Water Treatment 


Water quality is of foremost impor- 
tance in such industries as chemicals, 
textiles, and plastics. Because there 
was believed to be a widespread diffi- 
culty in securing water of proper qual- 
ity, the recent survey attempted to 
discover the extent to which manufac- 
turing plants applied some form of 
treatment to water. The results of 
this inquiry are shown in Fig. 3. 

Facilities for treating water are much 
more common in large plants than in 


Less Than 
100 


101-250 


251-500 


501-1,000 


Number of Employees 


1,001-2,500 


Over 2,500 


20 40 80 
Plants With Treatment Facilities — per cent 


Fig. 3. Plant Water Treating Facilities 


The proportion of plants with treatment 
facilities increases with the size of the 
plants. 


small plants. Approximately 80 per 
cent of the former reported they now 
have water treatment facilities. Ap- 
proximately 30 per cent of the latter 
reported such equipment. As the vol- 
ume of water use increases, it becomes 
more economical to develop private 
methods of treatment than to pur- 
chase treated water of satisfactory 
quality. 


Waste Water Treatment 


The prominence of water pollution 
in current discussions made it worth- 
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while to secure some data on the ex- 
tent to which industrial waste water is 
treated before disposal. It was found 
that the large plants engage in this 
practice to a far greater extent than 
the small ones. Almost half the large 
plants reported that they treated waste 
water in some way before disposing 
of it, while more than 80 per cent of 
the small plants reported no treatment 
of any kind. 

These figures do not, however, tell 
the whole story. It is obvious that 
many of the plants, small and large, 


' reporting no treatment of waste water 


simply do not have any waste water 
problem. Not all (probably less than 
50 per cent) the reporting plants were 
engaged in manufacturing processes 
that appreciably alter the original char- 
acteristics of the water they take into 
their plants. 

Information furnished by the survey 
also indicates that about two-thirds of 
the plants having a water discharge of 
less than 1 mgd. use municipal sewers 
at least partially for disposal. Know- 
ing of the existence of hundreds of mu- 
nicipal sewage treating plants through- 
out the nation, it is safe to assume that 
much of the waste water discharge of 
small- to medium-size plants eventually 
receives treatment before being released 
into streams and underground water 
channels (Table 3). 


Plant Expansion and Water Supply 


From the standpoint of industrial 
expansion and decentralization, the sur- 
vey disclosed significant information 
on the possibilities of treating water 
prior to releasing it. Such action, 
taken on a regional basis, would con- 
serve available supplies. Plant man- 
agers were asked to give their opinion 
on the potentiality for further industrial 
expansion in particular areas, in view 
of the available water supplies in those 
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areas. This shift of interest from the 
past to the future naturally involves a 
shift from recorded fact to opinion. 
It is nevertheless of considerable value 
to determine what the industrialists 
believe the possibilities are for a future 
increase in industrial water use in defi- 
nite areas. The replies to this inquiry 
are summarized in Fig. 4. 

The most striking feature of this tab- 
ulation is the large number of non- 
committal replies. Almost 40 per cent 
of the 3,000 plants surveyed indicated 
that management was not aware whether 
the water supply of the particular area 
was being used at capacity, or whether 


TABLE 3 
Methods of Disposal of Waste Water 
Method of Disposal | Number of | Proportion 
per cent 
River 857 28.1 
Lake 73 2.4 
Municipal sewers 2,104 69.0 
Bay or ocean 85 2.8 
Earthen basins 215 7.0 
Other methods 179 5.9 


* A total of 3,049 plants reported the methods used 

in disposing of water, and the percentages are based 

on this figure. They add up to more than 100 per cent, 
since some plants use more than one method 


it could support a few, many or un- 
limited additional industrial plants. 

It appears that those people who are 
most immediately concerned with the 
problem of conserving the nation’s 
water resources have not secured the 
broad support of one of the heavy users 
of that resource. A negative result of 
40 per cent clearly demonstrates that 
many industrialists are not aware of the 
water supply conditions in their own 
communities, or, at least, that they are 
not sufficiently informed to venture 
quotable opinion. 

Industrialists of the East South Cen- 
tral States and the West South Cen- 
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tral States seemed to be the most opti- 
mistic about the extent to which their 
respective water supplies would support 
additional plants, while the people in 
the Mountain States were the least so. 
It is noteworthy that in the last region, 
not one reply reported an unlimited 
number of additional plants to be pos- 
sible. These regions also produced a 
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of pollution in their areas is improving, 
growing worse or remaining the same. 
The answers exhibited a wide variety 
of opinions. Most of the plants believed 
that pollution is not changing in either 
direction—possibly because they were 
not sufficiently aware of the local situ- 
ation to reach any other conclusion. 
More, however, were of the opinion 


Vs 


100 


N 


West Mountain Pacific 
South 


Central 


Fig. 4. Opinions on Potential Expansions 


Opinions on the possibilities of expanding the industrial use of water in the various 
geographical regions of the U.S. show sectional variations. 


Key 
A—Local sources at capacity. 


B—Few additional af 


C—Many 
D—Unlimited 


relatively small number of indefinite 
answers, indicating industrialists are 
probably more conscious of water prob- 
lems than those in other regions. 


Trend of Water Pollution 


Another question of interest is the 
national trend in water pollution. 
Plant managers in each geographical 
region were asked whether the status 


lants possible. 
possible. 


ional plants possible. 


that the status of pollution was improv- 
ing than believed that it was growing 
worse. This information is presented 
in Fig. 5 on a regional basis. 


Water Conservation Projects 


An interesting sidelight on the sur- 
vey was the discovery that industrialists 
seem to have very little knowledge of 
federal, state, county or municipal con- 
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servation activities affecting water re- 
sources in their respective areas. In- 
dustrial plant managers were asked to 
indicate whether such activities as val- 
ley authorities, state watershed devel- 
opment and irrigation projects were 
either planned or in operation in their 
areas. Very few reported that they 
knew of any such activity. Govern- 
mental watershed development and 
flood control projects were the only ac- 
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2. The relatively few industrial 
plants that use exceptionally large 


amounts of water account for the largest 


part of the aggregate industrial use. 

3. The increase in the scale of in- 
dustrial operations over the past ten 
years has been partly responsible for the 
increased use of water by industry. 

4. Among all the industrial plants 
in the survey, the most important use 
of water was for process purposes, al- 
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Geographical Regions of U.S. 


Fig. 5. Pollution Trends 
Proportion of opinions on pollution trends are given by geographical regions 


tivities known to 10 per cent of the 
managers. This reaction also suggests 
that public support for both public and 
private water conservation projects has 
missed the backing, and even the think- 
ing, of many sound and practical com- 
munity leaders. 


Summary 
The following features of water use 
in industry are considered outstanding : 
1. Approximately 25 per cent of the 
nation’s daily water use is in industry. 


throughout the U.S. 


though cooling water is most impor- 
tant in the large water-using plants. 

5. Approximately 50 per cent of the 
industrial plants covered by the survey 
have their own facilities for water treat- 
ment. More large plants than small 
ones have such facilities. 

6. A greater proportion of large than 
of small plants treats waste water. 


Small plants tend to dispose of waste 


waters through municipal sewers. 


7. A great diversity characterizes 
the opinions of industrialists on the po- 


he same 40 
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tentialities for expanding industrial wa- 
ter use in their immediate localities. 

8. Most industrialists believe that 
the status of pollution in their areas is 
either improving or remaining the same, 
although, in some localities, a fairly 
large number report that pollution is 
growing worse. 


INDUSTRIAL USE—GREEN 


599 


9. Most industrialists have little 
knowledge of federal, state, local, or 
municipal water conservation projects 
that might affect their water resources. 


Reference 


1. Water in Industry. National Assn. of 
Manufacturers & Conservation Foun- 
dation, New York (1950). 


Discussion 


By Daniel J. Saunders 
Vice-Pres., The Permutit Co., New York. 


The author is to be complimented on 
the wealth of data revealed and on the 
broad viewpoint given on the problems 
of water usage and conservation. The 
writer agrees with the often quoted re- 
mark that there is no nation-wide scar- 
city of water, but there are areas where 
shortages exist, and there are industrial 
plants that cannot undergo extensive 
expansion because of these shortages. 

It was gratifying to see that industrial 
water requirements were divided into 
five classifications : 


[1] Process water 

[2] Cooling water 

[3] Boiler feedwater 

[4] Sanitary and service water 
[5] Water for other purposes. 


Most tables of industrial water re- 
quirements heretofore published give 
only a single figure for each industry 
based on the total water intake per unit 
of production. When only a single 
factor is used, the completely mislead- 
ing impression is given that every in- 
dustrial plant producing a particular 
product uses exactly the same amount 
of water per unit. Instead, a series of 
figures on water use, determined by 
surveys of a number of plants in a par- 
ticular industry, should be given. 


These figures will be found to cover a 
surprisingly wide range, for it is not at 
all uncommon for one plant to use 
two or three times as much water per 
unit as another plant that is making the 
same products. These differences are 
often so great that one plant may use 
more than ten times as much water per 
unit as another. 


Classification by Use 


Classification by use, as exemplified 
by the five categories discussed, will 
give a clearer picture of water utili- 
zation than any total representation of 


water requirements could possibly 
show. This practice will be of great 
value to industry by indicating more 
specifically the areas in which econo- 
mies can be effected. If the operators 
of Plant A see that Plant B uses the 
same amount of water for boiler feed, 
cooling, sanitation and service, and 
other purposes, but only 20 per cent as 
much process water per unit of the same 
product, they are going to be very 
much interested in learning how Plant 
B accomplishes this saving. If Plant 
A’s water resources are not particu- 
larly abundant and plant expansions 
are under consideration, this infor- 
mation will be of particular impor- 
tance. 

The author points out, that for plants 
using less than 10 mgd., the data 
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showed that 59 per cent of the total 
water intake was used as cooling and 
process waters (36 per cent for process 
and 23 per cent for cooling). In plants 
using more than 10 mgd., 86 per cent of 
the total water requirements was for 
cooling and process waters (54 per cent 
for cooling and 32 per cent for process). 
It is therefore evident that economies 
in water intake can be effected most 
easily by modifying process and cooling 
practices. 


Reuse 


There are many process waters, es- 
pecially as used by large industries, 
which lend themselves to treatment, 
recovery and reuse by means of a 
“closed system.” Such systems can 
frequently treat, recover and use again 
even more than 80 per cent of their 
process water. Reusable suspended 
and solid materials, as well as valuable 
heat units, may also be recovered by 
treatment of the used process waters, 
although the separated solids may some- 
times be of no further use and necessi- 
tate disposal by burning, lagooning or 
other means. 

Whether or not reuse of cooling wa- 
ter is necessary or advisable depends 
upon several factors, which may be as- 
certained by a survey. If the plant is 
located at tidewater, and sea water is 
used for cooling purposes, an inex- 
haustible supply is obviously available. 
Since such water requires little treat- 
ment, except intermittent chlorination, 
recovery and reuse are both unneces- 
sary and uneconomical. With abun- 
dant surface supplies which require 
little or no treatment to use for cooling 
purposes, recovery is likewise unneces- 
sary. The water may be used once for 
cooling purposes and then returned to 
the river or lake from which it was 
drawn. 
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Ground waters, such as deep well 
waters, are often preferred for cool- 
ing because of their even tempera- 
ture. Whether or not such waters are 
to be recovered and reused depends 
upon a number of factors, among which 
are the composition of the water and 
the abundance of supply. If the water 
requires treatment—most ground wa- 
ters and many surface waters do—and 
if conservation is advisable, a survey 
will indicate what methods of treat- 
ment and handling are best. 

In some industrial plants, depending 
on heat balances and other factors, the 
cooling water is first softened and then 
used for cooling, sometimes in two or 
more stages. After this operation, the 
greater part or even all of the water is 
used for boiler feed or other purposes. 
To prevent scale formation on the metal 
surface of heat transfer equipment, the 
bicarbonate content only is lowered 
(usually by treatment with lime or sul- 
furic acid). 


Plant Individuality 


Each plant, of course, requires an in- 
dividual study, for each presents indi- 
vidual problems. Methods of water 
recovery and reuse that are applicable 
in one plant are not necessarily appli- 
cable in another. Ina host of industrial 
plants, however, studies of water usages 
will prove very profitable by showing 
where large economies can be effected 
by treatment and reuse of a large pro- 
portion of the total water intake. 


By Edward B. Showell 


Eng. Service Div., E. I. du Pont de 
Nemours & Co., Wilmington, Del. 


The Conservation Foundation and 
the National Assn. of Manufacturers, 
upon whose survey the author’s paper 
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is based, did a thorough job of can- 
vassing industry for answers to their 
questionnaire. The writer can vouch 
for the integrity of the response from 
his company as he had the opportunity 
to observe the care that was exercised 
by the various industrial departments 
to obtain factual information for the 
answers. 


Discussion of Responses 


It is stated that the electrical and 
petroleum industries, as well as some 
others, are large users. It should be 
pointed out, however, that their use is 
for cooling, and therefore a minimum 
of treatment is required. Also, the 
better quality water furnished by mu- 
nicipalities is not necessary for this 
operation. 

It is mentioned that the large users 
obtain water from their own facilities, 
but it should be observed that large 


industries are usually located out of 


town, beyond the city’s mains. The 
cost of the water is therefore less when 
obtained and purified by the industry 
than when purchased from the city. 
Industry also uses different qualities of 
water, not only in different factories, 
but for different uses in the same fac- 
tory. It is therefore often necessary 
for even smaller industrial water users 
to require further purification and 
treatment of the city water supply, in 
order to meet quality control require- 
ments for the products that are manu- 
factured. 

The answers to the questionnaire on 
waste water treatment referred only to 
treatment. For that reason, the reduc- 
tion in pollution accomplished by in- 
dustry by recovery of materials, over 
the past few years, is not included. 
This practice often accounts for a con- 
siderably greater reduction in pollution 
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than does actual treatment. Industry 
strives first to reduce pollution by re- 
claiming materials from waste water, 
rather than by following orthodox 
treatment methods. Some savings can 
thereby be made to offset the costs of 
the reclamation investment and opera- 
tion. 

The questionnaire did not appear to 
bring out any plans industry might 
have to conserve water, if the institu- 
tion of conservation projects becomes 
necessary because of inadequacy of 
future supply or increased expenses. 
There are numerous methods now 
known to reduce water use, and most 
of the large industrial users are aware 
of them. Many are actually reducing 
use. The smaller water users, how- 
ever, are unaware of current conserva- 
tion methods. Savings could be made 
by reuse and reclamation if studies 
were conducted to determine whether 
or not present use is excessive. 

Industrial water users tend to give 
very little consideration to the question 
of the possible effects of future plant 
expansions until an actual shortage oc- 
curs. It is therefore not surprising that 
ignorance or indifference appears so 
prevalent in the responses to the ques- 
tions on this topic. It is also evident 
from the data that those persons know- 
ing most about the problem are in sec- — 
tions of the country where water is 
scarce. 


Discussion of Summary 


It is stated that the increase in the 
scale of industrial operations over the 
past ten years has been partly respon- 
sible for the increase in the intake of 
water by industry. That conclusion is 
correct, but there are also new indus- 
tries, unknown ten years ago, which 
use water. 
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it is also stated that most indus- posal plants heave been operating for 
trialists believe that the steius of some time. 
pollution im their respective areas is It is hoped that the Conservation 
either improving or remaining the Foundation and the National Associa- 
same. This attitude is probably gen- tion of Manufacturers will circulate an- 
eral at the moment. It is known, how- other questionnaire several years from 
ever, that municipal sewage treatment now to determine what progress has 
in some of the larger population centers been made mm the categories imvesti- 
is in either the planning or construc- gated. Perhaps some additional ques- 
tion stage, and the full benefits will tions might be added to mcrease the 


therefore not be evident until the dis- scope of the study. 


A.W.W.A. Statement of Policy on Fluoridation 


The following statement of policy on fluoridation of public water supplies was 
adopted by the AW.W.A. Board of Directors on April 29, 1951. 
‘Two years ago (June 1949) in Convention in Chicago, the American Water 
Works Association adopted by resolution, this statement of policy on the fluorida- 
tion of public water supplies : 


In communities where a strong public demand has developed 
and the procedure has the full approval of the local medical and 
dental societies, the local and state health authorities and others 
responsible for the communal health, water departments or com- 
panies may properly participate in a program of fluoridation of 
publie water supplies. 


‘The past two years have shown this position to be sound. It is now re- 
affirmed, 

Recommendations for fluoridation are the prerogatives of the dental, medical 
and public health groups. When the proper authorities approve the treatment, 
it then beeomes the function of the water works utility and industry to follow 
through willingly and intelligently where proper controls are assured. 
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Residential Water Use and Family Income 
By Bernt O. Larson and H. E. Hudson Jr. 


A paper presented on May 3, 1951, at the Annual Conference, Miami, 
by Bernt O. Larson, Assoc. Engr., Eng. Subdiv., State Water Survey 
Div.; Assoc. Prof., College of Eng., Univ. of Illinois, Urbana, Ill., and 
H. E. Hudson Jr., State Water Survey Div., Urbana, Il. 


T a time when many communities 
in the United States are suffering 
from water shortages, a study of actual 
water use requirements seems appro- 
priate. Excessive unaccounted-for wa- 
ter and water shortages have even been 
experienced simultaneously in some 
communities. 
Per capita water consumption is the 
usual basis of comparison for the rate 
of consumption between different cities 


and towns, but such a comparison re- 
quires accurate data. 

Per capita use is most commonly 
taken as the total of water supplied 
divided by the population served. The 
per capita pumpage for the entire state 
of Illinois, as of January 1, 1948, was 


computed to be 186 gpcd. If Chicago 
and connected suburbs are excluded, 
this figure drops to a mean of 88 gpcd., 
with individual cities as low as 8 and 
as high as 220 gpced. This is gross per 
capita pumpage, however, and for com- 
parisons of daily per capita use in 
cities and towns includes too many 
variables to allow tracing any detailed 
relationships. 

Nearly all attempts to correlate wa- 
ter use have related the gross daily per 
capita pumpage with population. This 
article proceeds by classifying the ac- 
tual water sold into the various cate- 
gories: residential, commercial, indus- 


trial, public, and loss and waste. When 
the data are so taken for basic unit , 
uses, a better comparison becomes pos- 
sible. 

To collect data on metered use, thir- 
teen Illinois communities (some of 
them groups of cities) were visited. 
The information gathered was sepa- 
rated into use categories. Dependable 
data from two other communities, ““N” 
and “O,” were obtained by correspond- 
ence and were used to check the curve 
that was plotted from the data obtained 
at the communities visited. With 
these facts available, a correlation be- 
tween the use of residential water and 
estimated net family income has been 
found. This correlation succeeded 
where attempts to relate domestic or 
residential use and population factors 
failed. 

One attempt to relate the gross daily 
per capita pumpage and the size of 
small Illinois communities using ground 
water is shown on Fig. 1. Each point 
represents the gross daily per capita 
pumpage in an Illinois community. 
These data on total ground water pro- 
duction were obtained, for another 
study now in progress, by engineers of 
the Illinois State Water Survey in 
visits made to every incorporated town 
and city of Illinois which use wells as 
a source of supply. 
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Classification of Uses 


Five categories were used for sort- 
ing the data: domestic use, commercial 
use, industrial use, public use, and loss 
and waste. Domestic use was taken as 
that water purchased for the family 
dwelling. The definition of a commer- 
cial user varies somewhat from city to 
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street sprinkling, fountains, parks, fire- 
fighting and other such purposes. Lost 
and wasted water sometimes amounts 
to more than is actually used for all 
other purposes. Unaccounted-for wa- 
ter (loss and waste) should not be 
more than 20 per cent of the totai 
amount metered, or estimated to be 
pumped from the source of supply. 


© Some Industrial use | 


| 


400 800 1,200 1,600 


2,000 2,400 2,800 3,200 3,600 


Population 
Pig. 1. Per Capita Production in Illinois Communities During 1947 


An attempt is made to relate the gross daily per capita pumpage to the size of small 
Illinois communities that use ground water. 


city, but generally it includes stores, 
hotels, local bakeries, dairies and laun- 
dries. Typical industrial users would 
be manufacturers, railroads or can- 
neries. Public use in a city having a 
municipally owned and operated sys- 
tem is quite often not metered, and 
may be considered to be free or un- 
accounted-for water. A private water 
company will usually meter or estimate 
the use of water for public buildings, 


Factors that may affect the rate of 
water consumption are numerous. 
Some of them are: size of the com- 
munity, geographical location, varia- 
tions within the community, standards 
of living of the consumers, quantity of 
the supply, quality, water rates, exist- 
ence of sewers, distribution system 
pressure, the age of the water works 
system and whether or not meters are 
used. 
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TABLE 1 
Per Capita Water Consumption in Illinois Cities 


Consumption—gpcd. 


Unaccounted- Calculated 


QOtrly. 
Resid. 
Cost for 
Eq. Use 


for Water 


gped.* 


10,420 
6,861 


1,773 
4,218 
160 


1,681 
1,691 


389 
2,511 
2,434 

226 


1,215 
35,187 


2,020 


A 
B 
€ 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 


4,881 


9.9 $4.25 
17.5 4.83 


79.0 
16.2 


6.10 
10.90 
21.00 


6.60 
5.75 


4.50 
5.28 


6.63 


4.77 
5.22 


* Average of 2 metered districts. 
+ $3.75 minimum. 


Surface water supply represented by (S); well water supply represented by (W) 


A—College community (W) 

B—County seat, light industry (W) 

C—County seat (W) 

1D—Marketing center (S) 

E—Good rural community, excellent agricultural re- 
gion, no sewers (W) 

F—County seat, marketing center (W) 

G—County seat, oil production center, agriculture, 
trading center (S) 


Procedure Used 


A list of cities known to keep the 
necessary records was compiled. These 
communities employed universal meter- 
ing of their services, and also me- 
tered the actual pumpage. Considera- 
tion was then given to geographical 
location and the utilities studied were 
chosen to provide the most complete 
state coverage possible. A diverse pop- 
ulation range and use of various sources 


H—Not progressive (W) 

I—Suburban residential (W) 

J—Residential, light commercial (W) 

K—Rural, new water works, few sewer connections (W) 
L—Good residential, light industry (W) 
M—Heavy industrial, railroad center (S) 
N—Residential, in good agricultural area (S) 
O—Industrial, coal mining region (S) 


of supply were deemed necessary. The 
primary use for which water was sold 
in the various cities was also consid- 
ered. One city, for example, was 
selected because it was wholly residen- 
tial; another, because of its heavy in- 
dustrial requirements. The age of the 
water utility to be selected was also 
considered. The cities finally used 
comprised a reasonably good sample 
of the variety of conditions found 
throughout the state. 


| 

meets: Resid. | Coml.| Ind. | Munic| Other eped. | Acct. | 
Utils. per cent | 
fe 39.0 | 74] 20.0} 0.02 
24.0 | 

| 13.0 | 19.6) — 58.0 | 135.6| 3.75 

24.3 | 27.3 | 26.9| 2.0 16.7 | 96.8| 5.85 
21.2 | 3.7 —|— | 11.85 
31.0 | 196 | 11.3) — | 12.2| 165 | 74.1] 5.25 
31.4 | 18.9) 35.0) 0.5 14.4 | 14.4 | 100.2| 4.56 
| 
25.8° | 12.8] 0.0} — 6.2 | 13.8 | 44.8] 3.00 | 
52.3 | 32} 00}; — 21.2 | 27.6 | 76.6] 7.07 
51.5 | 13.0] 9.0) — | 36.4 | 36.1 | 100.9 
| 28.7 | 4.3| 17.2| — | oT 
46.3 | 23.5 | 92.9| 5.8 | 37.4 18.1 |205.9| 5.62 
27.3 | 19.7 | 126.3 | 13.3 | | 31.2 | 13.1 | 237.7] 3.65t | 
| 36.7 | 16.2| 5.1 | 50.4 14.6 | 137.4) — 
MM | 284 | 125) 77.9) 18.5 | | 27.5 | 16.6 | 165.8) — 
Key 
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Many cities were eliminated from 
the study after visits had revealed the 
lack of accurate or complete records. 
\ll the privately operated utilities vis- 
ited had excellent and complete records 
of pumpage, plant use, quantities sold, 
unaecounted-for water and the costs of 
peration. A number of the publiciv 
ywwned utilities had just as complete 
ind accurate records. 

A few of the communities had multi- 
family dwelling units with single serv- 
ce meters, but the number of such in- 
stallations was small. Where such me- 
ters were found, the number of family 
inits was obtained and an appropriate 
‘orrection was made to the actual total 
yf residential accounts. 

The data for each of the cities visited 
appear in summary form in Table 1. 
In computing the daily per capita con- 
sumption for the various accounts— 
residential, commercial, industrial and 
public—the total average daily quan- 
tity sold for each of these categories 
was divided by the total number of 
corrected residential accounts. This 
quotient was in turn divided by 3.6 
persons per family * to obtain the daily 
per capita consumption. 

When the amount used commercially 
was obtained and then computed to a 
daily per capita basis, it was seen that 
there was considerable variation, rang- 
ing from a minimum of 3.2 to 27.3 gped. 
Most of the utilities classified their ac- 
In several 


) communities, it was necessary to go 


_ through the records and do the actual 


classification, as only the total amount 
of water used or sold was tabulated. 
An account was generally designated 
as commercial if the user operated a 
business establishment that served the 


* Population per household in Illinois in 
1940 (1). It was assumed that a residential 
account is the same as a household. 


LARSON & H. E. 


HUDSON JR. Jour, AW WA 
community, such as a grocery or other 
store, gas statiom or bakery. I[f the 
user produced or manutactured some 
product that would be solid elsewhere, 
and used water in its manutacture, the 
user was ordinarily classified as an 
industrial account. 

Diseussion 

It cam be seem from Table | that 
there is little correlation between the 
residential daily per capita use and the 
population ot the commumity served by 
the utility. As city after city was vis- 
ited, it became increasingly clear that a 
good correlation between daily per cap- 
ita use and popuiation of the community 
served was impossible without consid- 
ering additional factors. 

Residential use ranged from a low 
of 21.2 to a high of 52.3 gped. With 
but one exception, the highest values 
were for those cities located in the 
more prosperous part of [llinois. The 
lowest values were for those cities in 
the less prosperous part of the state, 
and the middle values were geographi- 
cally distributed in the area that sep- 
arates these two regions. 

Another factor governing use might 
be water rates. The cost of water per 
account was recalculated on a basis of 
equal use in each community, as shown 
in Table |. No correlation between 
rates and use, however, was apparent. 

Other factors that mght cause varia- 
tions in per capita use—such as quan- 
tity and quality of supply available, the 
existence of sewers, pressure and age 
of the distribution system and the use 
of meters—were considered, but, with 
only a single exception, they seemed of 
little importance. Community “E” was 
selected because the utility was one of 
the newest of those having metered 
services. A municipal sanitary sewer 
system had been placed in operation in 
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February 1949, but at the time of the 
visit only 45 of the 178 water services 
had been connected to it. When all 
the water users are connected to this 
system, the per capita use will un- 
doubtedly increase. 

A small rural community, “K,” is in 
the northern part of the state. It is 
comparable in size and general char- 
acter with “E.” The principal differ- 
ence is in the age of the two utilities. 


TABLE 2 


Estimated Average Annual Effective Buying 
Income per Family (2) 


Income 


Community 


1947-48 
Avg. 


$5,550 
5,200 
4,050 
2,750 
2,100 


A 
B 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 


* County data. 
t Comparable nearby city. 


Although the village has no sanitary 
sewer system, many of the homes have 
their own septic tanks. Residential 
use at “K” was higher than in five of 
the communities served by sewer sys- 
tems. 

As none of the above factors were 
found to govern the use of water, there 
must be something else that does cause 
the variations that exist. The one re- 
maining factor that might cause this 
variation is the standard of living. 
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Effect of Family Income 


In Sales Management magazine’s an- 
nual “Survey of Buying Power” (2) 
can be found estimates of average net 
effective buying income or a per-family 
basis for states and larger cities. This 
information, however, was not avail- 
able for all communities included in 
the study, and therefore a few cities 
of similar character and geographical 
location (some county figures) were 


2,000 4,000 6,000 8,000 


Family Income — dollars 
Fig. 2. Residential Use and Family 
Income 
A good, positive correlation is shown 
between residential water use and effec- 
tive buying income. An estimated ad- 
justment was made for the per capita 
consumption in Community “C” because 
of faulty data obtained by computing in- 
complete meter readings. 


substituted. This information is pre- 
sented in Table 2. 

When daily per capita residential 
use was plotted against net effective 
buying income, a good correlation ap- 
peared, and can be seen in Fig. 2. 
Although a straight line can be drawn 
through several of the values, a num- 
De- 
tailed examination of some of these 
departures proves profitable. In Com- 
munity “C” there are three residential 
meter zones. Two of them reveal resi- 


| 
| 
per pond 7 | 
1940 
2,451 112.0 
1,555 77.0 0 = 
1,091* 92.5 0 
1,532* | 3,600 135.0 
1,428* | 3,450 141.0 
a 1,428* | 3,450 141.0 
ie 3,198¢ | 7,500 137.0 
2,546¢ | 6,400 151.0 

ny 2,825* | 5,300 87.6 
3,150¢ | 5,700 81.0 
eu 2,030 4,500 121.0 
4,650(?) 
2,209 4,978 125.0 
| | 
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dential use of 30.5 gpcd.—an excellent 
fit. The superintendent reports that 
the meters in the third zone are in need 
of repair. Consumption in that zone 
registered 15 gpcd., indicating serious 
underregistration. This conclusion is 
bolstered by the 58 per cent unac- 
counted-for water for the community as 
a whole. 

In Community “M,” there was a 
great industrial expansion during 
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Sanitary Facilities (3) 
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cities when the war was terminated in 
1945, there was a general increase for 
every community subsequently. Pro- 
portionally, however, Community “M” 
still showed the greatest increase in net 
effective buying income per family for 
the twelve years considered. 

These higher wages do not neces- 
sarily parallel the actual standards of 
living. The people of this community 
are not investing in indcor baths or 


Homes Lacking: Complete Faciity Installation Consumption 
Community Improvement 
Allowance) 
Bath and Shower Flush Toilets Bath or Shower Flush Toilet gped. 
per cent per cent eped. gped. 
A 13.2 9.6 3.4 2.0 44.4 
B 14.5 §.2 6.8 1.1 43.7 
i 27.0 20.4 5.8 4.0 34.9 
41.3t 

D 37.7 35.0 9.3 7.6 40.6 
E 38.0* 29.0* 10.7 7.7 39.6 
F 27.4 24.1 6.9 4.8 42.7 
G 24.0 22.4 6.0 4.5 41.9 
H 24.0* 22.4* 6.0 4.5 36.3 
I 0.2 0.0 0.4 0.0 52.7 
2.4 2.0 0.6 0.4 §2.5 
K 42.6* 38.6* 10.6 7.7 47.0 
L 4.2 0.7 1.0 0.1 47.4 
M 34.8 38.6 8.8 5.5 41.6 
N 18.5 12.6 4.6 2.$ 43.8 
O 24.9 18.0 6.2 3.6 38.1 


* Estimated. 
+t Average of accurately metered zones. 


World War II, and family income in- 


creased greatly. The net effective buy- 


ing income in one portion of the com- 


munity had risen 150 per cent in 1944 


since 1937. In two other parts of the 
community the income had approxi- 
mately doubled since 1937. In “A,” 
the increase was 87 per cent, while in 
“B,” the increase was 50 per cent for 
the same period. Although there was 
a general decrease in income for all 


showers and the usual standard sani- 
tary facilities. A new car appears to 
have had more appeal. During the 
past decade, there has been a very small 
increase in residential water use, prob- 
ably due only to the building of new 
homes in accordance with the approxi- 
mately 25 per cent increase in the num- 
ber of accounts, as residential water 
use has only increased 15 per cent. 
This situation is graphically repre- 
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sented in Fig. 3. The rise in income 
apparently failed to be followed 
promptly by increased water use in 
the home. 


Effect of Sanitary Facilities 


Sanitary facilities in the various com- 
munities are not at all standard. Some 
are almost completely served with 
showers or baths and indoor flush 
toilets, while others have relatively few 
of these modern facilities. Table 3 
summarizes the available data on sani- 
tary facilities. 

To make use of the data in Table 3, 
it was necessary to make further as- 
sumptions. For homes with complete 
sanitary facilities, it was assumed that 
each person would require or use four 
toilet flushes per day, each of 5 gal. 
This would amount to 72 gpd. for each 
residential account. It was assumed 
that each person would require 25 gpd. 
of water for bath or shower, which is 
equivalent to 90 gpd. per residential 
account.* Considering the percentages 
of dwelling units without sanitary fa- 
cilities to be applicable to the residen- 
tial accounts that were served by each 
water utility, estimated increases in the 
average per capita consumption were 
computed. 

The estimated values for daily con- 
sumption per capita for each city are 
plotted on Fig. 4. It can be seen that 
the correlation is better than in Fig. 2. 

The value for Community “M” falls 
far below the original curve in Fig. 2, 
but when the corrections for sanitary 
facilities are applied, as shown in Fig. 
4, the calculated use more nearly corre- 
lates with the other values along the 
curve. 


* These values are rough, but compensate 
reasonably well for other residential uses not 
included specifically such as laundering, 
sprinkling, etc. 
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Community “H” shows a consider- 
able departure from the curve in Fig. 
4. This variance is believed to be due 
to two factors: [1] the income (esti- 
mated value) used is probably too 
high, and [2] the estimated values used 
to calculate the allowance for 100 per 
cent sanitary facilities are probably too 
low. The values used for “H” were 
those available for “G” because the 
two communities are similar, close to 
each other and no values for “H” were 
available. 

Residential use at “J” is compara- 
tively high. This is not surprising as 
the area is a residential suburb. 


5,000 50 
4,000 40 
3,000 30 3 
= 2,000 20 
+Residential Use 
E 1,000 + 10 8 
| 
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0 
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Fig. 3. Family Income and Residential 
Use for Community “M” 


The trend in residential water consump- 
tion from 1938 to 1948 is related to the 


annual family income during the same 
period. 


For Community “N,” data obtained 
by correspondence were used to check 
the curve obtained from the values 
computed for those cities visited. On 
the basis of the average net effective 
buying income value for the city, but 
without correcting for sanitary facili- 
ties, it was predicted from Fig. 2 that 
the city would be found to be using 35 
gped. for residential purposes. Calcu- 
lations showed the city use to be 36.7 
gped., a reasonable check. On the 
same basis, an estimated use of 36 
gped. was predicted for Community 
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“OQ.” The actual calculated value from 
available data showed a use of 28.4 
gpced., which was not a satisfactory 
check. 

Community “O” is a much more in- 
dustrialized city than “N,” but it is 
similar in many respects to Community 
“M.” Income alone does not indicate 
the standard of living of a community. 
Although the family income has in- 
creased rapidly, the people. have neither 
invested their earnings in modern sani- 
tary facilities nor become accustomed 
to the greater water use that seems 
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Family income — dollars 
Fig. 4. Residential Use Based on Comple- 
tion of Sanitary Facilities 
The estimated daily per capita consump- 
tion for residential use is based upon the 
installation of a bath or shower and a 
flush toilet in every home in each 
community. 


usually to accompany greater income. 
They apparently preferred gasoline to 
water. 

If income values for cities alone are 
considered, certain quantitative conclu- 
sions can be drawn. Communities 
tively high income values as well as 
high per capita water use. Communi- 
ties “D,” “M” and “O” had much lower 
reported incomes as well as relatively 
low use. It therefore appears that 


prior income is a factor. Communities 
“M” and “O” with low incomes in 
1940 showed increases by 1947-1948 
These in- 


that were nearly equal. 
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creases were higher than those for any 
other community with low per capita 
use as is shown in Table 2. It would 
appear that these two communities 
with low per capita use and with a 
rapid increase in income for this period 
have used a portion of their increased 
incomes for the luxuries rather than 
the necessities of life. Communities 
“T” and “J” showed higher income 
increases than “M” and “O” for the 
same period. Their per capita use 
(and standard of living), however, was 
already high, and the proportional in- 
crease in income is therefore not ap- 
plicable to the same degree as it is 
for the two previously discussed com- 
munities. 

Communities “F,” “G” and “H” are 
not considered applicable since the only 
income vaiues available were those for 
the county rather than the community. 


Summary 

Detailed data on water use were ob- 
tained from fifteen Illinois communities. 
The data were separated into five use 
categories: domestic or residential, 
commercial, industrial, public use, and 
loss and waste. 

No correlation between population 
of community and water use was found. 
Uses varied as shown below. 


Use Consumption 
gped. 

Residential 21.2- 52.3 

Commercial 2.2- 27.3 

Industrial 0-126.3 

Public Up to 18.5 

Loss and Waste Up to 79.0 


There was an apparent relationship 
between family net effective buying in- 
come and residential use, with use 
ranging from about 10 gpcd. for low 
incomes to 52 gpcd. for high family 
incomes. 
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The income-use correlation was im- 
proved by making allowance for the 
status of sanitary facilities in each com- 
munity. 

There are indications that the stand- 
ard of living of the community, taking 
into consideration prior as well as pres- 
ent income, is related to residential use. 


Acknowledgment 


This paper is condensed and revised 
from a thesis by Bernt O. Larson, 
entitled “Investigation of Per Capita 
Use of Water in Selected [Illinois 
Cities” submitted to the Dept. of Civil 


RESIDENTIAL WATER USE 


611 


Eng., Univ. of Illinois. The data were 
gathered under sponsorship of the IIli- 
nois State Water Survey. 


References 


1. Statistical Abstract of the United States. 
Bureau of Census, U.S. Dept. of Com- 
merce. U.S. Govt. Printing Office, 
Washington, D.C. (1948), p. 48. 

2. Annual Survey of Buying Power. Sales 
Management, 42-50; 52-60 (Apr. 1938- 
42; May 1943-48). 

3. Housing. Second Series. General Char- 
acteristics, Illinois. 16th Census of the 
United States—1940. Bureau of Cen- 
sus, U.S. Dept. of Commerce. U.S. 
Govt. Printing Office, Washington, D.C. 
(1941), p. 33. 


Correction 


In the paper “Water Policy as the Engineers See It” by Abel Wolman, which 
appeared in the June 1951 JouRNAL, a printer’s error in placing a line confused 


the sense of one statement. 


On page 405, second column, the sentence beginning : 


“In a period of less than” should have continued: “twenty years, the ratio of 
benefit to cost has dwindled to minus two.” 
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Considerations Involved in Adding Industrial 
Customers to Public Water Supply Systems 


By Alfred O. Norris 


A paper presented on February 8, 1951, at the Indiana Section Meet- 


ing, Indianapolis, by Alfred O. Norris, Exec. Vice-Pres., Indianapolis 


Water Co., Indianapolis, Ind. 


HE arrival of a new industry in a 
well established community of mod- 
erate size poses a number of problems. 
Although such a community may for- 
merly have received adequate service 
from a well operated water utility, with 
the new industry there will probably 
come a need for the development of 
previously unused sources. 

A water utility should welcome a 
new industry to its area and attempt 
to work out the problem of adding the 
additional load to its system. An open- 
minded approach to the problem is re- 
quired of both the industry and the 
utility, as well as a full and honest dis- 
closure of all facts. Exaggerations and 
understatements for the purpose of 
persuasion should be avoided. 


Early Conference Advisable 


The industry, in considering the nu- 
merous problems of employee transpor- 
tation, railroad facilities, land values, 
availability of power and other related 
matters may have overlooked the ques- 
tion of a water supply, and an early 
approach to this problem is therefore 
desirable. Knowledge of the avail- 
ability of a water supply may influence 
the choice of the particular location for 
the new industry. If the industrial 
organization asks the water utility 
about the possibility of supplying its 
water requirements, a full and early 


discussion of the problem has been 
facilitated. 

The quantity of water that will be 
required should be determined ac- 
curately, as it is the only measure of 
the revenue the utility will receive. 
The flow rates at which the desired 
quantity of water will be taken must 
also be determined to learn what addi- 
tional investment may be required. If 
this early stage of discussion is to 
govern, in any way, the location of the 
industry, the representative of the wa- 
ter utility should know what section of 
the distribution system can best meet 
the demands. 


Utility’s Attitude 


In negotiations of this sort, the wa- 
ter utility representatives should indi- 
cate that they naturally want new 
business, but they must also make clear 
the limit of the expenditures that will 
be made in order to render the desired 
service, and thereby to obtain that busi- 
ness. This factor cannot be over- 
stressed. When adding a relatively 
large customer to its system, the water 
utility must make certain that it will 
earn a good return not only in the pipe- 
line and appurtenances needed to con- 
nect the new industry to existing lines, 
but also on the additions that will 
eventually be needed at its plant in the 
way of pumps, filters and other facili- 
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ties. The addition of such a customer 
may necessitate an immediate addition 
to plant facilities. If the revenue from 
one large customer is not sufficient 
to support its share of the required 
additional facilities, the utility is op- 
erating uneconomically. 


Calculating Expected Costs 


In developing a method of calculating 
expected costs, the utility should know 
what relationship its investment in pipe- 
lines or its investment in pipelines and 
services, has to its total investment 
in plant and property devoted to the 
service. Over the vears, this rela- 
tionship will probably remain fairly 
constant. 

The Indianapolis Water Co. offers 
an excellent example of this relation- 
ship. Only pipelines are considered, 
as this company does not install serv- 
ices. The amount invested in pipelines 
in 1926 was 39.5 per cent of the total 
value of the plant, as shown on the 
books. This figure ranged between 38.4 
and 40.9 per cent during the 15-year 
period ending with 1941. During 1942 
the Geist Reservoir was constructed 
and the figure dropped to 35.8 per cent. 
Since that time, and particularly since 
the end of World War II, it gradually 
rose to a peak of 45.9 per cent at the 
end of 1949. If the contemplated pro- 
gram of plant improvements and ad- 
ditions is completed, it will be about 
41.5 per cent at the end of this year. 
After a few more years the figure 
should again be about 40 per cent. 


Operating Ratio 

The operating ratio, or the percent- 
age of operating revenues that are ab- 
sorbed by operating expenses, is an- 
other important factor to be reckoned. 
It will vary, but a review of the experi- 
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ence over several years will suggest a 
fairly representative figure. For the 
sake of brevity and simplicity, 50 per 
cent is offered as a reasonable ratio. 


Determining Fair Revenue 


The two proportions developed above 
may be used by the utility to determine 
the revenue the new industry should 
provide on the cost of the main needed 
to furnish that industry with water. 
On the basis of the Indianapolis factor 
of 40 per cent as the amount invested 
in pipelines, the utility’s system will 
eventually have to absorb not only the 
cost of the main to serve the new in- 
dustry, but an additional 14 times as 
much in other facilities. The total in- 
vestment will therefore be 24 times the 
cost of the main alone. The 50 per 
cent operating ratio indicates that only 
one-half of the revenue from the new 
industry will be available for return 
on 2} times the cost of the main to 
serve. 

With 50 per cent of the revenue go- 
ing to operating expenses, the desired 
return expressed in a percentage figure 
will have to be doubled. Then to earn 
the desired return on 2} times the cost 
of the main, the desired return will 
again have to be multiplied by 2}. 
Taking these two multipliers (2 x 2}) 
together, the figure five is developed. 
Assuming that 6 per cent is the desired 
return for the utility in question, the 
gross return on the main alone will 
have to be a dollar figure equal to 30 
per cent (5 X 6 per cent) of the cost 
of the main. 

This method of calculation seems 
quite reasonable. Certainly the utility 
has the responsibility of maintaining 
service to its existing customers and 
cannot risk jeopardizing its ability to 
do so by taking on an industry under 
any less favorable terms, 
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Since the desirable return may seem 
excessively high to the representative of 
the new industry, the utility representa- 
tive will be required to explain thor- 
oughly its position. To do this intel- 
ligently, he must have full command of 
all the facts. If a good selling job is 
done, the industry will realize that the 
utility already has responsibilities of 
long standing and, because of the very 
nature of its regulated business, must 
develop very conservatively. 


An Alternative 


If industrial representatives under- 
stand the water utility’s position but 
are nevertheless unwilling to enter into 
an agreement to provide the gross re- 
turn required by it, they have the pos- 
sibility of developing a separate water 
supply. The water utility representa- 
tive can be singularly helpful in devel- 
oping this alternative. He should cer- 
tainly bear no resentment in having 
failed to sell his original proposition to 
meet the industrial needs of the plant. 
He may be offering a product that, al- 
though in some respects superior to 
that needed by the industry, may lack 
key factors that can be found in a spe- 
cial supply developed by the industry 
for its sole use. 
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Offering Comparisons 


For comparative purposes, the util- 
ity’s representative can furnish data on 
the temperature range of the public 
supply, the hardness at different sea- 
sons of the year (if it varies), at what 
pressures it will be available and any 
other pertinent data on the character of 
the water. If he still feels that the busi- 
ness may be obtained on his terms, he 
can review the maintenance costs that 
an industrial plant manager might 
overlook. He may also cite the re- 
liability of the service offered by his 
utility by calling attention to safety fac- 
tors and reserves built into his property, 
and the long record of continuous 
service. 

Maintenance costs and the value of 
continuously reliahle service are two 
factors an industry sometimes over- 
looks in analyzing the cost of its pri- 
vate supply. If the cost and value of 
these two factors were properly as- 
sayed and added to the actual operating 
and carrying costs, the total might ex- 
ceed the rates charged by the utility. 
Virtually the same problems are in- 
volved in producing the water by either 
method, with the single exception of 
the main connecting the industrial 
plant to the system of the utility. 
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Studies on Radioisotope Removal by Water 
Treatment Processes 


By Rolf Eliassen, Warren J. Kaufman, John B. Nesbitt and 
Morton I. Goldman 


A paper presented on May 1, 1951, at the Annual Conference, Miami, 
by Rolf Eliassen, Prof. of San. Eng., Warren J. Kaufman, John B. 
Nesbitt, Research Assts.; Sedgwick Labs. of San. Science, Dept. of 
Civ. and San. Eng., Massachusetts Inst. of Technology, Cambridge, 
Mass., and Morton I. Goldman, U.S. Pub. Health Service Environ- 
mental Health Center, Cincinnati, Ohio. 


O what extent does the probability 
of contamination of water supplies 
by radioactive substances constitute a 
problem today? What are the sources 
and nature of such contaminants? 
How effective are conventional treat- 
ment processes in bringing about their 
removal? These questions, and many 
others expressed by members of the 
water works profession, emphasize the 
need for a detailed, objective definition 
of the relationship of radioactive wastes 
to water supplies. 

The studies reported in this paper 
constitute one phase of a comprehen- 
sive research program, sponsored by 
the U.S. Atomic Energy Commission, 
into the relation of radioactive materials 
to sanitary engineering. Discharge of 
radioactive wastes by this large new 
industry and by the users of its prod- 
ucts, together with the effluents which 
will be forthcoming with the projected 
expansion of industries utilizing nu- 
clear energy, has given rise to a new 
type of stream pollution with which the 
water works engineer must be prepared 
to cope. Added to the normal peace- 
time activities of the industry is the 
prospect of atomic and radiological 
warfare. These problems have become 


the subject of much discussion and 
have evoked many questions from wa- 
ter works engineers and managers. 
This discussion will cover some of the 
more pertinent questions and suggest 
means by which a few of them may be 
answered through research and corre- 
lation of existing information on atomic 
energy. 

The likelihood of an atomic attack 
resulting in a water contamination haz- 
ard is extremely remote when certain 
aspects of the employment of nuclear 
fission against urban areas are consid- 
ered (1). As the possibility does ex- 
ist, however, its effects should be eval- 
uated, because a safe water supply is 
essential to public health. 

Radiation Sources 

There are three sources of residual 
nuclear radiations resulting from the 
burst of an atomic bomb—unfissioned 
uranium (U***) or plutonium (Pu***), 
neutron-induced radioactivity and the 
so-called fission products. These prod- 
ucts are similar to those from a nuclear 
reactor and are considered to be the 
most likely cause of a residual radia- 
tion hazard. For these radioactive iso- 
topes to enter a water source in appre- 
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TABLE 1 


Emergency Tolerance Levels for Radioactivity 
in Drinking Water (2) 


Decay 
Beta-Gamma Alpha 
microcuries per ml. 
10 days 9x10? 5x 10-3 
30 days 310-2 1.7X10- 


ciable quantities, however, the atomic 
explosion must take place in a reser- 
voir or on the adjacent watershed, and 
the intentional deployment of the bomb 
in this fashion is very improbable. In 
any event, radioactive decay, dilution 
and removal by natural agencies would 
all contribute to the reduction of the 
radioactive contaminant in the water 
supply. Emergency tolerance levels of 
radioactivity currently recommended 
are shown in Table 1. 

Shipments of radioisotopes from the 
Operations Division of the Oak Ridge 
National Laboratory for experimental 
tracer and therapeutic purposes has ex- 
perienced a sixfold increase since 1947. 
Iodide (I'**) and phosphorus (P**) 
have constituted over two-thirds of the 
shipments, and their entry into sewers 
and receiving waters has become a 
problem of increasing concern to state 
and local health departments. If the 
provisions of the “Interim Recommen- 
dations” (3) are followed closely by 
isotopes users, it is doubtful that se- 
rious sewer contamination will result, 
although some attention should be 
given to concentration by slimes. That 
these isotopes are being released in 
relatively small quantities is demon- 
strated by the estimate that an average 
yearly flow of 10 to 20 cfs. would ade- 
quately dilute the total distribution of 
I'** and P** below tolerance levels. 
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Significant Future Source 


Probably the most significant future 
source of radioactive water contami- 
nants is the atomic energy industry it- 
self. Power-producing reactors are in 
the advanced stages of development, 
their future application being a matter 
of economics. Several types are under 
construction, including one which is 
known as a “breeder pile,” the function 
of which is to convert nonfissionable 
U*88 and thorium into U*** and Pu**®, 
thereby increasing the world’s re- 
sources of reactor fuel materials tre- 
mendously. As these developments are 
put into practical application, possibly 
as industrial power sources, an ever- 
increasing waste problem may _ be 
created. The great quantities of proc- 
ess and cooling waters necessary for 
such operations, especially if the cool- 
ing is of the flow-through type, will 
necessitate the establishment of a care- 
ful balance in stream utilization be- 
tween their disposal and normal do- 
mestic and industrial water uses. The 
ideal goal of the atomic energy indus- 
try is to make certain that no radio- 
active substances are released from its 
installations. This standard is, of 
course, virtually impossible to attain 
and may not even be economically feasi- 
ble to approach in the future. 


Unique Characteristics 


Radioactive isotopes which are pres- 
ent in the waste products of fission or 
are induced by neutron bombardment 
differ in several basic ways from pol- 
lutants present in ordinary domestic 
and industrial wastes. Many of the 
individual isotopes are chemically iden- 
tical with elements encountered daily 
in food and water. The removal of a 
particular radioactive isotope would 
therefore require the removal of much 
larger quantities of the stable form of 
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elements which have similar chemical 
properties and are found in the same 
group of the periodic table. The per- 
missible concentrations, when expressed 
in parts per million, further emphasize 
the unique nature of the removal prob- 
lem. The recommended permissible 
level of I'**, for example, 3 x 10°° mi- 
crocuries (wc) per ml. (4), which is 
equivalent to 2.4 x 10°'° ppm. 

The most attractive measures for the 
removal of radioisotopes now under 
study by various AEC organizations 
and contractors include evaporation, 
chemical coagulation or carrier precipi- 
tation, ion exchange resins and clays, 
and biological adsorptive or assimila- 
tion processes. It is apparent that the 
wastes of the atomic energy industry 
present a far-reaching problem, one that 
will not permit procrastination in pro- 
viding countermeasures such as pre- 
vailed during the development of cur- 
rent stream pollution conditions. 


Scope of Present Research 


The problem of the removal of radio- 
isotopes from water is essentially one 
of selective removal of specific elements 
present in the ionic form when these 
elements include a sufficient number of 
radioactive species to constitute a health 


hazard. It is a problem that must be 
studied by a consideration of the basic 
sciences and by pilot plant applications, 
to substantiate techniques developed 
from fundamental research. 
Radioactive phosphorus (P**), as 
orthophosphate, was selected for these 
studies. This choice was made because 
of the widespread tracer applications 
and relative ease of handling and count- 
ing of this particular radioactive ele- 
ment. Furthermore, P** may be pro- 
duced in reactor cooling waters that 
are high in sulfates. Coagulants stud- 
ied included alum and ferric sulfate. 
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Kaolinite and montomorillonite clays 
were employed to simulate natural tur- 
bidities and to serve as coagulant aids. 
After preliminary jar tests of Cam- 
bridge, Mass., tap water, three typical 
surface waters were synthesized for the 
detailed study. The analyses of these 
waters are shown in Table 2. 


Waters Tested 


The waters tested include a soft New 
England water, a middle western water 
of good coagulating characteristics and 
a hard water enabling the use of a sof- 


TABLE 2 
Chemical Analyses of Synthetic Water 


Boston Ohio R. Scioto R. 


ppm. 


22.4 
68.2 
12.2 
18.8 
106.0 
186.5 
414.1 


Mg** 1.0 7.0 
Cat+ 4.4 30.0 
Na* 6.0 26.3 
35 25.0 
9.8 66.0 
HCO;- 16.0 70.0 

Tora. 40.7 224.3 


152.0 
262.0 


57.0 
104.0 


13.0 
15.0 


Alkalinity 
Hardness 


tening process. Jar tests of removals 
of P*? by coagulation were made on 
each water, under a variety of turbidi- 
ties and coagulant dosages. Pilot plant 
runs were limited to Cambridge tap 
water and Ohio River water. 
Phosphorus may appear in surface 
waters as inorganic phosphates, which 
are for the most part orthophosphates, 
and as organic phosphates associated 
with microorganisms. Organic phos- 
phorus removal is not considered here 
since it entails the removal of particu- 
late matter which is accomplished, to 
a great extent, by normal coagulation 
and filtration processes. Unpolluted 
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orthophosphate as phosphorus, al- 
though lakes receiving biologically 
treated sewage effluents may reach 0.5 
ppm. (5). Studies by the Massachu- 
setts Dept. of Public Health indicate 
phosphorus concentrations of well and 
surface waters ranging from 0.001 to 
0.10 ppm. 

Coagulation jar tests were made to 
determine the effect of phosphate con- 
centration on the percentage removal 
of radioactive and carrier phosphorus. 


8 


w Residual + P>?—per cent 


x107* 107? 10-? 10° 55.0 
Initial + Concentration — ppm. 
Fig. 1. Effect of Phosphate Concentration 


on Removal of Radioactive and Carrier 
Phosphorus 


Alum was applied in the jar tests at a 

concentration of 10 ppm. and bentonite 

at 6 ppm. The concentration of tracer 

P82 was constant and was equivalent to 
5.4X 10-8 ppm. 


This effect is illustrated for Boston 
water at a single coagulant dose by 
Fig. 1. Below 0.2 ppm. P** little 
change in the percentage removal was 
detectable. Above 0.4 ppm. P* the 
phosphate increasingly inhibited floc 
formation. For these reasons, an or- 
thophosphate concentration of 0.10 
ppm. (as P**) was selected as repre- 
sentative of the upper limit of inor- 
ganic phosphates that might be ex- 
pected in surface waters. In all tests 
only sufficient radioactive phosphorus 
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(P*?) was added to make radiological 
tracer assays on the raw and treated 
samples convenient. It is interesting 
to note that if the 0.1 ppm. phosphorus 
present were all radioactive, it would 
be equivalent to 27 curies of P** per 1. 
It is important to keep in mind that 
the level of radioactivity of the water in 
no way influenced the percentage re- 
moval factor, since the radioactive 
phosphorus added is chemically insig- 
nificant when compared to the 0.10 
ppm. of stable phosphorus concentra- 
tion employed. 


Procedures 


Coagulation procedures employed in 
water treatment are designed to re- 
move negatively charged particulate 
matter. This is bought about by the 
partial neutralization of charged tur- 
bidity particles by their adsorption of 
multivalent coagulant ions, the mutual 
coagulation of the partially discharged 
negative particles with positively 
charged hydrous oxide particles and 
by the growth of the resulting neutral 
floc-turbidity units, with the aid of the 
hydrous oxide binder, into particles of 
sufficient mass and density to settle 
under the influence of gravity. In the 
form of the orthophosphate radical 
(PO,), the isotopes P** and P* are 
removed from the liquid phase during 
the formation of a hydrous oxide floc 
either by adsorption on the surface of 
the floc particles or by incorporation 
isomorphously within the crystalline 
lattice of the micelle. Studies of this 
phenomenon have indicated adsorption 
to be the predominating mechanism in 
phosphate removals with ferric sulfate. 
That phosphates are preferentially ad- 
sorbed over many other anions may be 
explained by the low solubility of phos- 
phates and by the Schulze-Hardy Law 
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which states that the higher the valence 
of the precipitating ion relative to the 
ion to be precipitated, the greater the 
precipitating power of the electrolyte 
(cation). These conditions are met to 
an optimum degree with Al*** or Fe*** 
ions and PO,-—. 

Preliminary studies were also made 
of the removal of radioactive iodine 
(I***), obtained as Nal and present as 
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the simultaneous testing of six 1-l. 
samples under constant temperature 
control to + 1°F. This equipment was 
used for fundamental research on the 
mechanism of coagulation as applied to 
the removal of ions. 

Synthetic waters were prepared with 
distilled water in 19-1. carboys to which 
both 0.1 ppm. P** and a tracer quan- 
tity of P** were added. Radioactivity 


Fig. 2. Radiological Assay Equipment 


the iodide ion, and strontium (Sr®*), 
present as the Sr** ion at those condi- 
tions providing an optimum reduction 
of P**. A comparison of these data 
demonstrates markedly the varying 
chemical nature of substances so often 
collectively referred to as radioactivity. 


Jar Tests 


Coagulation jar tests were carried 
out on mixing equipment permitting 


assays were made to establish the num- 
ber of counts per second (cps.) per ml. 
in the untreated water. This number 
normally ranged from 50 to 200 cps. 
per ml. One-liter samples of the vari- 
ous waters were dosed with the desired 
clays and coagulants and stirred at 
60°F. for 30 minutes. After the sam- 
ples had settled for one hour, analyses 
were made for residual radioactive 
phosphorus. The proportion of initial 
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concentration P*? + P** was calculated 
as the ratio of counts per second per 
liter of the treated to the untreated 
water. 


Equipment 
Two complete Tracerlab * counting 
units were employed, each consisting 
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ice copper planchets. Samples were 
then counted and the results expressed 
in counts per second. 

Removals of P** and P** from the 
various waters by coagulation and sedi- 
mentation are shown in Fig. 3 and 4. 
These curves show that waters of low 
alkalinity and total solids content, rep- 
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30 
Dosage of Al,(SO,)5°18 H,0 -ppm. 
Fig. 3. Phosphate Removal by Alum Coagulation 
The initial P** concentration was 0.10 ppm. 


Key 


B—Bentonite turbidity 
K—Kaolinite turbidity 


of an SC-1 Autoscaler,* an Automatic 
Sample Changer,* a Geiger-Mueller 
tube and a Tracergraph* (Fig. 2). 
Samples were prepared in triplicate by 
evaporating 1-ml. portions of liquid 
from each beaker on three single serv- 


*A product of Tracerlab, Inc., Boston, 
Mass. 


resented by the Boston water, exhibit 
an optimum range of coagulant dosages. 
As alkalinity and total solids increase 
(Ohio and Scioto River waters) the 
zone of optimum removal of phosphates 
shifts to the right and maximum re- 
movals become greater. Optimum re- 
movals always corresponded to the 
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shortest times of floc formation. The 
increase in residual P** and P** concen- 
tration with increasing coagulant dose, 
observed in Boston water, is caused by 
peptization of the hydrous oxide floc 
brought about by the increasing Al*** 
and H* ion concentrations. The greater 
sulfate content and buffering capacity 
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tween 0, 6 and 32 ppm. kaolinite tur- 
bidity (curves for 0 and 32 ppm. kao- 
linite are not shown). The addition 
of turbidity in the form of bentonite, 
however, increased and broadened the 
range of optimum removals and shifted 
this range to higher coagulant dosages. 
Langelier (6) explains the shift in 


Boston 6 ppm. K i 
10 
20 
70 30 
go 
3” 
a 
70 
Ohio 32 ppm. B Scioto beng 
= 
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1 2 4 6 8 10 20 40 60 80 100 200 


Dosage of Fe2(SO,4)3°6 H,0—ppm. 
Fig. 4. Phosphate Removal by Ferric Sulfate Coagulation 
The initial P** concentration was 0.10 ppm. 


Key 
B—Bentonite turbidity 
K—Koaolinite turbidity 


of the Ohio and Scioto River waters 
effectively broadened this range. 


Effect of Turbidity 


The effect of turbidity on the removal 
of phosphate by coagulation was most 
noticeable in Boston water. In this 
water, there was little difference be- 


terms of the higher exchange capacity 
and consequent greater coagulant de- 
mand of the bentonite. Increased re- 
movals can be explained by the greater 
surface area available for phosphate ad- 
sorption. The optimum range is broad- 
ened because a greater concentration 
of A‘t* and H* is necessary before 
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TABLE 3 
Comparison of P®, I* and Sr*® Removals at Optimum Conditions for the Removal of P® 


Removal—per cent 


Conditions 


Sr89(Sr2++) 


Boston Water 
Alum 40 98.8 0.0 9.4 


Bentonite 


Alum 
Kaolinite 


Ferric Sulfate 
Bentonite 


Ferric Sulfate 
Kaolinite 


Ohio R. Water 
Alum 60 98.0 0.0 46.3 


Bentonite 


Alum 
Kaolinite 


Ferric Sulfate 
Bentonite : 


Ferric Sulfate 
Kaolinite 


Scioto R. Water 
Alum 50 97.4 5.0 56.5 


Bentonite 


Alum 
Kaolinite 


Ferric Sulfate 
Bentonite 


Ferric Sulfate 
Kaolinite 


Ca(OH), 
NazCO; 60 


peptization takes place. As the ex- It is possible, however, that because 
change capacity, and thus the total of the low alkalinity and total solids 
negative charge of the clay particles, of Boston water, no hydrous oxide 
increases, the removal of phosphate micelle is formed. If so, the high re- 
also increases. movals of phosphate become more dif- 


32 

4 63.3 0.0 4.8 

10 94.9 0.0 36.0 

6 
10 81.7 0.0 25.5 
6 

32 

40 92.0 0.0 42.6 

32 

100 99.4 6.3 44.0 
32 
| 

100 98.3 7.7 20.8 
32 
32 
{ 50 96.8 12.2 53.7 
32 

| a 100 98.6 4.6 58.0 ve 
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| 100 98.6 9.0 54.7 


Aug. 1951 


ficult to explain. Experiments by the 
authors have shown that phosphate 
cannot be removed by kaolinite and 
bentonite coagulation alone. It might 
be postulated, therefore, that the Al*** 
or Fe***, which coagulates the clay par- 
ticle, becomes hydrolyzed and subse- 
quently attracts the phosphate ion and 
carries it down with the coagulated 
clay. 

The effects of turbidity on Ohio and 
Scioto River waters are similar to those 
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is believed that residual turbidity would 
be a good measure of plant efficiency in 
the removal of phosphates. It should 
also be noted that at higher alum dos- 
ages, although nearly complete turbid- 
ity removal is achieved, the residual 
phosphate increases progressively. 


Additional Studies 


Additional studies were made on the — 
removal of phosphate from Scioto 
River water by the lime-soda softening 
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Fig. 5. Comparison of Kaolinite Turbidity and Phosphate Removals From Boston Water 
With Alum 


The initial P®* concentration was 0.10 ppm. 


described for Boston water. Because 
of the increased alkalinity and total sol- 
ids content of these waters, however, 
the peptization at higher alum dosages 
does not occur. 

A correlation between phosphate and 
turbidity removal is shown in Fig. 5. 
Since the optimum removal portions of 
the curves follow each other closely, it 


process. At optimum softening doses 
of lime and soda ash approximately 99 
per cent of phosphate was removed. 
Varying lime doses, above and below 
the optimum for softening, increased 
the residual phosphate and residual 
hardness proportionately. Varying the 
soda ash dosage produced the expected 
effect on residual hardness but had no 
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Fig. 6. Rapid Sand Filtration Pilot Plant 


effect on phosphate removal. These 
tests show that phosphate can be re- 
moved from a hard water by the lime- 
soda softening process. 

A comparison of P**, I*** and Sr*® 
removals under conditions which were 


optimum for the removal of P** (Table 
3) indicates that conditions which give 
excellent removals of phosphate give 
only fair removals of strontium and no 
removal of iodine. This result empha- 
sizes the fact that the removal of radio- 
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activity from a water depends upon the 
chemical or ionic form in which that 
radioactivity appears. 

Maximum removals of I'** were ap- 
proximately 15 per cent. The addition 
of small amounts of carrier I'*? had no 
effect on removals. These low re- 
movals of iodine are probably due to 
both the single negative charge on the 
iodide radical and the relatively high 
solubility of the iodides. 


Strontium Removal 


Strontium removals by chemical co- 
agulation varied from 10 to 55 per cent. 
depending upon the type of water, the 
turbidity and the coagulant. These re- 
sults correspond to those reported by 
Straub (7) for removals by alum co- 
agulation. Strontium removals are 
probably accomplished through the ex- 
change of positive ions on the kaolinite 
and bentonite clays, a reaction previ- 
ously described by Langelier (6). In 
all waters it will be seen that bentonite, 
due to its greater exchange capacity, 
gives higher removals than kaolinite. 
Two experiments were performed us- 
ing bentonite alone with 5 minutes’ co- 
agulation and 17 hours’ settling. 
Strontium removals were 36.3 per cent 
with 100 ppm. bentonite and 44.0 per 
cent with 400 ppm. bentonite. Lauder- 
dale (8) reports that higher doses of 
bentonite, without the addition of a 
coagulating electrolyte, will produce re- 
movals as high as 80 per cent. Maxi- 
mum removals of strontium (84 per 
cent) were obtained by the lime-soda 
softening process. This reaction is to 
be expected, since the lime-soda proc- 
ess is designed to remove Ca** and 
Mg**, which are in the same group as 
Sr** in the periodic table. 

Lauderdale (8) reported removals 
of mixed fission products from water 
by using a phosphate coagulant. The 
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phosphate floc was formed by adding 
the radioisotope and either KH,PO, or 
Na,PO, to a solution of Ca(OH), in 
distilled water. Results varied from a 


proportional removal of 10.7 per cent 
for W*** to 99.9 per cent for Ce™* and 
Y*. Maximum removals of Sr*® using 
Na,PO, amounted to 97.8 per cent. 


Pilot Plant Studies 


The pilot plant (Fig. 6) included six 
rapid sand filters, each 2 in. in diame- 
ter, with a 24-in. sand depth. The 
effective size and uniformity coefficient 
of the sand is shown in Table 4. 

Special filter rate controllers insured 
control of flows at the standard filtra- 


TABLE 4 


Effective Size and Uniformity Coefficient 
of Sand in Pilot Plant 


Uniformity 
Effective Size Coefficient 
mm. 
0.62 1.34 
0.51 1.41 
0.41 1.51 


Filter No. 


1 and 2 
3 and 4 
5 and 6 


tion rate of 2 gpm. per sq.ft. A two- 
compartment coagulation tank having 
a 45-minute detention period and 
equipped with vertical mixing paddles 
was followed by 3.5 hours’ detention 
in a rectangular sedimentation tank. 
Cambridge city water was first de- 
mineralized to provide a mineral-free 
water from which various synthetic 
waters could be compounded. Heating 
to approximately 95°F. and subse- 
quently cooling provided a partially de- 
aerated water at 60°F. for the tests. 
A three-chamber mixing basin per- 
mitted the consecutive addition of 
chemicals, turbidity, carrier and radio- 
active isotopes, and coagulants to the 
water. All chemicals were added at a 
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Fig. 7. Phosphate Removal by Coagulation With Ferric Sulfate From Ohio River Water 
"During pilot plant run No. 4, the pH value was 7.8-8.3; alkalinity was 65-85 ppm.; 


turbidity 32 ppm.; orthophosphate 0.10 ppm.; and Fes(SOs)6H:O0 60 ppm. 


Run No. 


1 
4 
6 


Filter Sand Characteristics 
Effective Size Uniformity Coefficient No. of 
mm. Washes 
0.62 1.34 0 
0.51 1.41 1 
041 1.51 3 
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constant rate by a positive displacement 
pump. 

Five runs have been made on the 
pilot plant (Table 5). Hourly cbser- 
vations of rates of flow, filter head 
losses and temperature of raw and fil- 


tered water were made. Samples of 
raw, settled and filtered water were 
taken at 30-minute intervals, com- 
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more than twenty times greater than 
that in run No. 1. In terms of toler- 
ance concentrations, therefore, these 
small differences in percentage remov- 
als can become very significant. Table 
5 also emphasizes the importance of 
good coagulation and sedimentation 
prior to filtration, since these processes 
were not as efficient in runs No. 1 and 


TABLE 5 
Removal of P® and P® by a Rapid Sand Filtration Pilot Plant* 


Proportional Removal P® + P# 


Over Duration of Run Decontamina- 
tion 
Run Coagulant 
Water actor =| 
No. (ppm.) Coagulation Filtration P# initial 
and Avg. of Six | Total for Plant P® final 
Sedimentation Filters 
per cent 
1 | Cambridge alum (100) 74.5 98.30 99.57 232 


2 | Cambridge alum (100) 


81.0 


99.62 99.93 


ferric sulfate 
30-40 


3 | Cambridge 


80.9 


99.40 99.89 


ferric sulfate 
(60) 


4 | Ohio R. (tur- 
bidity, 32 ppm.) 


93.7 


99.63 99.98 


5 | Ohio R. (tur- 
bidity, 32 ppm.) 


alum (48-60) 


67.0 


98.83 99.61 256 


* Initial P*! Concentration is 0.10 ppm. 


posited over a 2-hour period and 
measured for pH, alkalinity and 
radioactivity. 


Phosphate Removal Comparison 


A comparison of phosphate removals 
by the various plant elements and the 
over-all plant for all five runs is given 
in Table 5. It is significant that, al- 
though the proportion removed for the 
total plant exceeded 99 per cent for all 
runs, the decontamination factor varied 
considerably. For example, the de- 


contamination factor in run No. 4 was 


5, and lower decontamination factors 
were observed. 

More detailed results of runs No. 
4 and 5 are shown in Fig. 7 and 8. 
Run No. 4 differs from the other runs 
in that P** was added only during the 
latter half of the run, in order to trace 
the removal of P** which was added 
throughout the entire run. Alkalinity 
and pH of the settled water are shown 
below. 


Run pH  Alkalinity—ppm. 
4 6.4-6.8 30-45 
5 6.7-7.2 35-45 
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Fig. 8. Phosphate Removal by Alum Coagulation From Ohio River Water 
In pilot plant run No. 5, the pH value was 7.9-8.2; the alkalinity was 58-70 ppm.; 


turbidity 32 ppm.; orthophosphate 0.10 ppm. as P*'; and Ale(SO«)s°18H:0 was 
45-60 ppm. 


Filter Sand Characteristics 
Effective Size Uniformity Coefficient 
mm. 


3 
1.41 
1.51 
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Figure 7 shows that, with effective 
coagulation and sedimentation, the effi- 
ciency of phosphate removal increased 


with decreasing sand size. This in- 
crease was, however, quite small and 
was masked in run No. 5 by the 
greater load placed on the filters be- 
cause of poor coagulation and settling. 
Phosphate concentrations in the filter 
effluent increased as each run pro- 
gressed but seemed to reach a maxi- 
mum after 50-60 hours. 

Following runs No. 3 and 4, an 
analysis of the sand was made to deter- 
mine the depth at which the phosphate 
was retained. It was found that phos- 
phate retention generally decreased 
with depth. It was also observed that 
penetration decreased as the effective 
size of the sand decreased. The be- 
havior of phosphate in this respect is 
similar to the behavior of floc in a 
rapid sand filter. 


Other Phosphate Studies 


Studies were also made to determine 
the removals of phosphate by rapid 
sand filters through sand adsorption 
alone. |Uncoagulated Ohio River 
water with P** and tracer amounts of 
P** was passed through three filters 
containing the same sand sizes as those 
employed in the pilot plant. It was 
found that only 9.8 per cent of the 
phosphate applied was removed by 
sand over a 72-hour period. At the 
end of this period the rate of removal 
was negligible. 

The relationship between phosphate 
and floc retention in a rapid sand filter, 
and the small amounts of phosphate re- 
moved by sand absorption alone indi- 
cate that the coagulation process is the 
major mechanism for the removal of 
phosphate from water. The function 


of the rapid sand filter is simply to 
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remove floc particles which have previ- 
ously adsorbed phosphorus but are too 
small to settle in the sedimentation 
tank. It then follows that backwash- 
ing, if carried out satisfactorily, re- 
moves nearly all of the radioactive 
phosphorus retained by the filters. 


Conclusions 


On the basis of the research con- 
ducted, several conclusions have been 
drawn: 

1. Optimum removals of P** and P*? 
result at conditions of good coagula- 
tion, as evidenced by the rapid forma- 
tion of large, easily settleable flocs and 
optimum turbidity removals. 

2. High-exchange capacity clays im- 
prove phosphorus removals, particu- 
larly in waters that are low in alkalin- 
ity and total solids content. Such clays 
also increase the coagulant demand and 
broaden the range of coagulant dos- 
ages over which high efficiencies are 
possible. 

3. Clays, including bentonite, will not 
bring about appreciable removals of P** 
unless used in conjunction with hydro- 
lyzing coagulants. 

4. Multivalent cations such as Sr*® 
are best removed by coagulation proc- 
esses that produce negatively charged 
floc. High-exchange capacity clays, 
lime-soda softening or phosphate-lime 
coagulation may accomplish this end 
depending on the degree of removal 
required. 

5. Filtration efficiencies in removing 
radioactive phosphorus are closely al- 
lied to the degree of clarification 
achieved by coagulation and sedimenta- 
tion. Orthophosphate is removed dur- 
ing filtration by the removal of the floc 
fraction passing the settling basin, 
rather than by direct adsorption on the 
sand particles. 
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The authors’ paper on the removal 
of radioisotopes by water purification 
methods deserves careful study by all 
interested in decontamination of radio- 
active waters. The research carried 
out using three representative types of 
surface water supplies in America as 
well as three isotopes of widely differ- 
ent characteristics is a valuable con- 
tribution to the water supply field. 

This research project was sponsored 
by the Atomic Energy Commission as 
a service to the public works and public 
health professions under its general 
policy of evaluating the environmental 
effects of atomic energy products and 
by-products on community life and 
property in “learning to live with radia- 
tion.” At the Oak Ridge National 
Laboratory and in cooperation with the 
U.S. Public Health Service and the 
Department of Defense, AEC is also 
sponsoring similar, well controlled re- 
search using mixed fission products as 
contaminants. 

It is well to emphasize that the re- 
search reported on by the authors deals 
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Nucleonics, 


primarily with radioactive phosphorus 
as a contaminant. Enough work was 
done, however, with radioactive iodine 
and strontium to show striking differ- 
ences in their behavior. Results in 
decontamination by the overall rapid 
sand filtration method are highly en- 
couraging for phosphorus, a well known 
metabolite in nature, although they are 
quite discouraging for iodine. With 
strontium as a contaminant, the lime 
and soda ash treatment of hard waters 
is superior to any of the other treat- 
ments. 


Only Solutions for Tests 


It should be remembered that these 
experiments were made on radioactive 
solutions and not particulate matter. 
One would expect that particulate mat- 
ter would generally be more easily re- 
moved by coagulation and settling. 
Data are unfortunately quite meager 
as to particle size and behavior of sub- 
micron-size radioactive materials in 
water. Much more research will be 
needed in this field before principles 
of the effectiveness of orthodox water 
purification methods in removing all 
radioactive contaminants from water 
are established with the same degree of 
surety that is customary in the profes- 
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sion in dealing with other contaminants 
of water. 

The Massachusetts Inst. of Technol- 
ogy findings on decontamination of 
water are, in many ways, in line with 
expectations based on experience with 
removing turbidity, bacteria and other 
contaminants from water. The most 
significant fact revealed by these inves- 
tigations is that efficient pretreatment 
is the most effective means of removing 
radioactivity. The alert water purifica- 
tion plant operator is aware of this 
fact, but pretreatment is not always 
under good technical control. It is to 
be hoped, therefore, that this report will 
stimulate more water works officials to 
give greater attention to control of 
pretreatment methods and facilities. 
Should a source of water supply be- 
come contaminated by radioactive ma- 
terials, the most helpful precautionary 
measure which might be taken at an 
existing rapid sand filter plant would 
certainly be to coagulate and settle the 
water under the best possible condi- 
tions. Since materials removed by this 
process may contain long-lived radio- 
active isotopes, care must be taken in 
disposing of basin sludge, to prevent 
other downstream sources of water 
supply from becoming contaminated. 
Holding such wastes in temporary 
lagoons until decay of activity to a 
safe level takes place would be a rea- 
sonable precaution. 


Differences in Sand Sizes 


The authors report very little dif- 
ference in filtration efficiency in the 
experimental filters among the various 
sand sizes within the customary range. 
It is probable that with other radio- 
isotopes, differences may exist. The 
characteristics of the sand and the con- 
dition of the sand surface may also 
significantly affect the ability to remove 
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radioactivity. The apparent tendency 
of certain radioactive materials to be- 
come attached to sand grains in a filter 
is not well understood but is under 
study. 

It is most important that the effi- 
ciency of slow sand filters in removing 
radioactivity in water be determined, 
so research in this field is contem- 
plated in the continuing water decon- 
tamination program at Massachusetts 
Inst. of Technology. 


Contamination Sources 


Since emphasis has been given to the 
need of studying each of the radio- 
active isotopes that might possibly con- 
taminate a water supply, potential 
sources of these contaminants should 
be discussed, so that water works of- 
ficials will have more adequate back- 
ground material to be used when eval- 
uating their problems. Radioactive 
waste can be released from four prin- 
cipal sources: [1] at the places where 
isotopes are used, [2] at the plants 
processing radioactive products, [3] 
in transporting radioactive materials 
and by the discharge of an atomic 
weapon. 

The users of isotopes are currently 
under close supervision by the AEC, 
and the quantities in use are relatively 
low in amount and activity. Radio- 
active phosphorus and iodine represent 
about 67 per cent of the isotopes now 
being shipped. The waste products 
reaching public sewer systems are 
small, and the likelihood that waste 
from these sources will contaminate 
public water supplies, under present 
conditions of use and control, is remote. 

At production and research plants 
in the atomic energy industry, large 
quantities of radioactive waste prod- 
ucts are produced, stored and proc- 
essed. Only through a serious acci- 
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dent could these wastes contaminate a 
public water supply source significantly. 
The type, character and properties of 
wastes at a given production area are 
known, and advance plans to treat any 
potential contamination of a down- 
stream water supply may be developed 
by responsible public health and water 
works officials with the cooperation of 
the plant manager. 

The likelihood of a spill while trans- 
porting radioactive materials is remote 
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are released by a bomb burst, as well 
as fragments of the fissionable material 
that makes up the bomb. In the form 
of particulate material and aerosols, 
these explosion products could con- 
taminate a local area or, depending on 
the nature and altitude of the burst, 
be carried aloft by the bomb cloud. 
Upon falling they could contaminate 
watersheds, sources and open reser- 
voirs. Some of the more important 
fission products of U***, based on pro- 


TABLE 1 


Fission Product Mass No. Yield 


Half Life 


per cent 
Barium 99 6.2 
Cerium 95 6.4 
Cerium 
Cesium 5.0 
Columbium 5.9 
Molybdenum 5.1 
Strontium 5.0 
Strontium 
Strontium 4.6 
Strontium 
Yttrium 6.1 
Yttrium 
Zirconium 5.3 


67.0 hours 
65 days 
35 days 
20 minutes 
57 days 
2.7 hours 
9.7 hours 
25 years 
53 days 
33 years 
12.8 days 
28 days 
275 days 


Beta~, gamma 
Beta~, gamma 
Beta~, gamma 


Beta~, gamma, electron 
Beta~, gamma 
Beta’ 


* See reference 1. 


because of special precautions taken in 
packing them. Shipments of sizable 
quantities are accompanied by trained 
radiologists who are equipped with de- 
tection instruments and trained in de- 
contamination techniques. Should a 
source of water supply become con- 
taminated they could identify the con- 
taminant and determine levels of ac- 
tivity released, and thereby prescribe 
proper treatment. 

The unknown factor is the potential 
contamination resulting from use of 
radioactivity as a weapon. It is known 
that highly radioactive fission products 


portional yield and half life (1), are 
listed in Table 1. 


Need for Investigation 


The effectiveness of water purifica- 
tion plants and processes in removing 
contamination by each of these fission 
products should be investigated. This 
contamination may be local, or it may 
be carried hundreds of miles, depend- 
ing on meteorologic conditions. After 
a bomb blast the assistance of a mete- 
orologist as well as a radiologist is of 
great importance to a water works op- 
erator. 
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In addition to fission products and 
unfissioned bomb material, the neu- 
trons released by the blast irradiate 
many materials present in the vicinity, 
making them radioactive also. Should 
the blast be in the vicinity of a water 
works intake or plant, these irradiated 
substances could become water con- 
taminants. If the level of activity is 
high and the half life of the isotope 
long, this reaction will be of great 
significance. 

A list of some of the more common 
radioactive isotopes of elements with 
which water works operators are fa- 
miliar is given in Table 2. 


TABLE 2 
Common Radioactive Isotopes 


Radioisotopes |“tomic | Half Life Decay 
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Sodium 24 
Sulfur 35 
Calcium 45 
Iron 59 
Copper 64 
Barium 140 
Iodine 131 
Phosphorus} 322 


14.8 hours| Beta, gamma 
87.0 days | Beta 
180.0 days | Beta, gamma 
44.0 days | Beta, gamma 
12.8 hours} Beta 
12.8 days | Beta~, gamma 
8.0 days | Beta~, gamma 
14.3 days | Beta 


Summary 


Both the Massachusetts Inst. of 
Technology and the Oak Ridge Na- 
tional Laboratory researches into wa- 
ter decontamination should be extended 
on a wide range of specific isotopes as 
contaminants. Waters of representa- 
tive chemical compositions must be 
treated by multiple purification meth- 
ods before an adequate range of an- 
swers is available upon which to eval- 
uate fully the efficiency of current 
water purification methods. At both 
Oak Ridge and Massachusetts Inst. of 
Technology, the importance of common 
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coagulating chemicals, good mixing and 
settling has been demonstrated for 
phosphorus and strontium. Both lab- 
oratories demonstrated the difficulty of 
removing radioactive iodine by ortho- 
dox treatment. At Oak Ridge, it has 
been shown, on a laboratory scale, that 
mixed fission products can be removed 
from contaminated water by passing it 
through a selected series of ion ex- 
change materials. 

The AEC plans to continue to co- 
operate with the national laboratories, 
universities and other federal agencies 
in carrying out research on water de- 
contamination until adequate methods 
are developed which will help the na- 
tion’s water works operators meet the 
problem of radioactive contamination 
if their sources of supply become 
seriously affected. 
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The authors have brought out some 
very good points and some pertinent 
information which those who are in- 
terested in the removal of radioactivity 
from water should consider. 

As most water works operators are 
interested in radioactivity from the 
standpoint of contamination of water 
supplies, they must realize that the 
chemical elements with which this ac- 
tivity is associated will be unknown to 
them. Although P** was the element 
most extensively investigated in these 
studies, some work was done with |'*" 
and Sr**. The data show that the re- 
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moval of radioactivity from a water 
depends upon the chemical or ionic 
form in which that radioactivity ap- 
pears. Conditions which gave excel- 
lent removals of phosphate gave only 
fair removals of strontium and no re- 
moval of iodine. 


Atomic Bomb Radioactivity 


If contamination is caused by an 
atomic bomb, the radioactivity will be 
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so well, if at all, by the usual chemical 
treatments. 

This writer does not agree with the 
fourth conclusion that high exchange 
capacity clays, lime-soda softening or 
phosphate-lime coagulation will remove 
Sr®*, nor do the data prove it. When 
one is discussing the removal of radio- 
activity, removals of 99 per cent or 
greater are essential. It is true that 
high exchange capacity clays help in 


Removal of Added Mixed Fission Product Radioactivity from Drain Waste by Chemical Treatment 


Chemical Added 


Radioactivity Added, Beta 


pH 


Silica 
Product 


Lime | FeCls NaOH com 


d/m/ml.t 


per cent 


uc/mlt 


pm. 


91; — 9.6 83 8.9 89 Coagulation 
tests: 
120 | — 10.9 | 3,200 {2.7104 |1.2K107?| 4.6 78 
"5 min. mixing 
51 51 8.1 107 890 | 4.0 10-*} 11.0 91 


15 min. floccu- 


890 | lation 


2.7104 


1.2X107} 5.1 2 hr. settling 


810 


37X10 92 


2.7104 


1.2107 


490 | 12.0 92 


t Disintegrations per minute per ml. 
t Microcuries per ml. 


§ Decontamination factor = 


* Counts per minute per ml. (end-window Geiger-Mueller tube counter, 12 per cent yield). 


radioactivity added before treatment 


that of mixed fission products. This 
means that any or all of the radioactive 
elements between No. 30 (Zn) and 
No. 64 (Gd) in the periodic table may 
be present. The elements which are 
physiologically most hazardous are 
those which the survey has covered, 
I*** and Sr®. These, as has been 
pointed out, are not removed nearly 


radioactivity remaining after treatment" 


the removal of strontium, but the pro- 
portional removals are low, 42-58 per 
cent. Lime-soda softening increased 
removal to only 74 per cent. It would 
have been interesting if the researchers 
had passed the effluent from coagula- 
tion experiments with I*** and Sr*® 
through a rapid sand filter as was done 
with P**, There is certainly no doubt, 
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| | 51 | 9.1 | 107 | 
| 
184] 77 — | — 82) 97) | 
68 | — | — |} 11.1 3,200 — 49} 80 | 
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from the data presented, that a water 
treatment plant which employs sand 
filtration in addition to coagulation will 
remove the radioactivity if it is all in 
the form of P*. 


Work at Argonne Laboratories 


Some work has been done in the 
Argonne National Laboratory to de- 
termine how much activity can be re- 
moved by the usual water treatment 
chemicals and dosages, when this ac- 
tivity, in the form of mixed fission 
products, was added to laboratory 
drain wastes not containing any sani- 
tary sewage. These sanitary and labo- 
ratory drains are separated—the sani- 
tary sewage drains lead to a normal 
sewage treatment plant, and the labora- 
tory drain waste goes to retention 
tanks which are monitored for radio- 
activity before being discharged. If 
the wastes contain radioactivity, they 
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are processed for its removal. Some 
of the results of this study are shown 
in Table 1. 

It will be noted that a .decontamina- 
tion factor (D.F.) of 12 gives a pro- 
portional removal of 92 per cent, yet 
a D.F. of 12 is considered rather in- 
significant as it would be if the ini- 
tial counts were approximately 3,200 
counts per minute per ml. (cpm. per 
ml.) or greater. The energy of the 
activity must also be taken into ac- 
count. When dealing with a low en- 
ergy beta particle, such as C** or Ca**, 
the activity may not be detected if an 
end-window counter is used, unless one 
is aware that such activities are pres- 
ent. Special techniques must be em- 


ployed or a windowless (proportional) 
counter must be used. 

It is hoped that the present studies 
will be expanded to include other types 
of radioactivity, particularly mixed fis- 
sion products. 


Authors’ Closure 


The discussions have raised addi- 
tional questions which should be clari- 
fied to supplement the material pre- 


sented in the original paper. It has 
been suggested that comment be in- 
cluded on certain aspects of the recent 
paper by R. A. Lauderdale and A. H. 
Emmons (1), since that article is 
closely related to this one. 

With respect to Miss Swope’s com- 
ment on the inability of high exchange 
capacity clays, lime-soda softening or 
phosphate-lime coagulation to remove 
sufficient Sr**, it must be emphasized 
that the data presented in the original 
paper showed removals up to 74 per 
cent under the particular conditions of 
the test. These were reported not as 


representing the maximum obtainable 


removals, but merely for comparison 
with P**? removals under conditions 
which were at an optimum for the re- 
moval of the negative phosphate ions. 

As a matter of fact, Sr®® removals in 
excess of 97 per cent have been at- 
tained in the Sedgwick Laboratories 
with calcium phosphate floc at condi- 
tions of high pH and excess phosphate. 
This value admittedly does not exceed 
the 99 per cent removal figure sug- 
gested by Miss Swope as minimal. 
The philosophy of what constitutes re- 
moval of radioactivity and what does 
not, however, is not of primary con- 
sideration in this report. In treating 
radioactive wastes at AEC installa- 
tions, high separation efficiencies are 
imperative to meet the rigid standards 
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governing the deposition of such mate- 
rials in natural bodies of water. In the 
removal of radioisotopes during the 
treatment of water in which radio- 
activity levels will be much lower, such 
high efficiencies may not be required, 
particularly to meet current emer- 
gency standards. 

Miss Swope has reported on the 
treatment of mixed fission products 
taken from laboratory retention tanks. 
It is very doubtful whether coagulation 
tests, employing radioisotopes from 
such a source, may be expected to pro- 
vide data on the removal of the fission 
products resulting from an atomic 
explosion. 


Atomic Explosion Products 


The radioactive isotopes in the fis- 
sion products of the atomic explosion 
are primarily oxides—for the most part 
insoluble—and probably in the form of 
radiocolloids. Fission products em- 
ployed in laboratory coagulation ex- 
periments are obtained from the nu- 
clear reactor pile and are predomi- 
nantly ionic. Tests performed with 
such material must obviously be inter- 
preted with discretion when applied to 
the aftereffects of the discharge of an 
atomic bomb. It cannot be empha- 
sized too strongly that the degree of 
removal of fission product activity is 
dependent upon the predominating iso- 
tope and upon the chemical forms of the 
radioisotopes present in the waste. A 
waste that is high in soluble, mono- 
valent ions would result in little re- 
moval. If a high proportion of the 
radioactivity were due to multivalent 
ions, however, the degree of removal 
might be good. The competitive ef- 
fects of the much higher concentrations 
of stable ions present in the waste 
water may also be an important con- 
sideration. The nature of the activity 
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present in the retention tanks is there- 
fore a function both of the age of the 
waste and of its history prior to treat- 
ment. 


Unexplored Removal Methods 


The article by Lauderdale and Em- 
mons has pointed to new and as yet 
unexplored methods of removing mi- 
croquantities of radioactive substances 
from drinking water. The investiga- 
tions reported here raise several ques- 
tions, fundamental to this new phase of 
water treatment, that perhaps warrant 
further discussion. 

The radioactivity present in no way 
acts to saturate the resins as might be 
first concluded from Fig. 2. The quan- 
tity of radioactive water which may 
be decontaminated by an anion-cation 
resin bed is determined, to a large ex- 
tent, by the normal mineral content of 
the water and the exchange capacity of 
the resin employed. The efficiency of 
removal of radioisotopes during the ef- 
fective portion of the demineralization 
cycle is, of course, also dependent on 
the exchange ability of the various con- 
taminating isotopes. 

The comparative efficiency of steel 
wool to the other materials tested, as 
demonstrated by the authors in Table 
2 above, is not quite as apparent as it 
would first seem. The high proportion 
of radioactivity retained in the steel 
wool was due primarily to the fact that 
it was the first material through which 
the activity passed. Since the quanti- 
ties of radioisotopes present are chemi- 
cally insignificant, it may be assumed 
that the radioactivity does not saturate 
the various units of the decontaminat- 
ing process. The removal of a given 


isotope by a particular unit may be esti- 
mated, on a percentage basis, as the 
ratio of the activity retained to the total 
The 


activity entering the element. 
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percentage factors are applicable, re- 
gardless of the activity levels encoun- 
tered. If a radiochemical assay of the 
effluent were available, it would be pos- 
sible to calculate quite closely the true 
efficiencies of each material. Since 


little activity remained in the final ef- 


TABLE 1 


Estimated Efficiencies of Removals of 
Radioisotopes by Various Units 


Acti- 
vated 
Charcoal 


Burnt 
Clay 


Steel 


Wool Resins* 


per cent 
89.6) 33 
69.7} 33 
58.9} 28 
99.0; 60 


95.96 
99.39 
69.72 
86.81 


Ruthenium 
Zirconium 
Strontium 
Total Rare 
Earths 
Cerium} 
Cesium 
Niobium 
Tellurium 


97.13 
59.74 
98.70 
98.34 


99.2) 12 
99.3 0 
44.7; 17 
54.0} 25 


*Since effluent activities for the various isotopes 
were not determined, it was not possible to estimate the 
efficiency of the last unit in the process, the mixed 
resin bed. 


fluent, a reasonable estimate of the in- 
dividual efficiencies of the various ma- 
terials for each element is possible. 
These are shown in Table 1 above. A 
proper perspective of the efficiency of 
steel wool and other materials is thus 
demonstrated. 
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Determining Efficiency of Materials 


The efficiency of each material em- 
ployed in the decontaminating unit 
could be determined more accurately 
by studying it individually and, if pos- 
sible, with pure, separated isotopes. 
The proportional removal of a par- 
ticular isotope such as Sr*® by each 
material would be the same under such 
conditions as those obtained by the 
authors. The actual measurements 
would also be greatly facilitated. The 
exact identity of the isotopes passing 
the unit would therefore be determi- 
nable and the complicated radioassay 
unnecessary. 

Many water works engineers have 
asked why the problem of the removal 
of radioactive isotopes from water can- 
not be solved immediately. The many 
facets of this problem, as presented in 
these papers and discussions should 
make it apparent that an early solution 
is impossible. Considerably more re- 
search must be undertaken to include 
the various physical and chemical char- 
acteristics of radioisotopes, and to de- 
velop new methods for their removal. 


Reference 


1. LauperpAte, R. A. « Emmons, A. H. A 
Method  Decontaminating Small 
Volumes of Radioactive Water. Jour. 
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HERE are two main classifications 
of deep well turbine pumps: those 
with water-lubricated and those with 
oil-lubricated line shaft bearings. Sub- 
classifications of both types depend 
upon the use of open or closed im- 
pellers. The drives for these pumps 
may be either electric motors, gasoline 
engines or combinations of the two. 


Adjustment 


There are only two adjustments 
possible on a deep well turbine, im- 
peller adjustment and packing gland 
adjustment. Impeller adjustments are 
always made in accordance with manu- 
facturers’ recommendations. As the 
proper setting of impellers can vitally 
affect the performance and wear of 
both the impeller and the pump bowls, 
adjustment must take into account 
such important factors as total head, 
capacity, speed and shaft diameter. 
Only on water-lubricated turbines can 
a packing gland problem be readily 
handled without disturbing the pump. 
The packing gland must be so ad- 
justed that there is some weepage to 
cool and lubricate the bearing point. 
The packing gland at the bottom of an 
oil-lubricated turbine cannot be ad- 
justed while in service. 


Lubrication 


There are four chief points of lubrica- 
tion in deep well turbines: the motor, 


Deep Well Pump Maintenance 
By Harry W. Thomas 


A paper presented on Oct. 26, 1950, at the Michigan Section Meeting, 
Detroit, Mich., by Harry W. Thomas, Sales Engr., William A. DaLee, 


638 


the packing gland, the line shaft bear- 
ing and the pump bowl bearings. 

1. Motor. The motors of deep well 
pumps are usually lubricated by oil or 
grease, sometimes both. In lubricating 
it is well to follow the motor manu- 
facturer’s recommendations very care- 
fully. Most motors are equipped with 
ball thrust and steady bearings which, 
if oil-lubricated, must be periodically 
flushed out before the oil is renewed. 
This can be done with carbon tetra- 
chloride and flushing oil; the reser- 
voirs can then be filled with clean, 
new oil. Care must be taken at all 
times never to allow dirt or grit to 
enter the bearings. With grease-lubri- 
cated bearings, the relief plug should 
always be removed when grease is 
forced into the grease fitting, and the 
grease pumped until clean grease comes 
out of the relief plug opening. The 
motor is then run for a few minutes 
before tHe plug is replaced. It is not 
usually necessary to lubricate the motor 
more than once a year. The motor 
should never be overgreased. 

2. Packing Gland. There are two 
sources of lubrication in the packing 
gland of a water-lubricated turbine. 
One is a grease line, which usually en- 
ters below the packing box, filling the 
stilling well with a special grease to 
prevent water from coming up along 
the shaft in full force. The force of 
the water pressure in the column tends 
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to press the grease into the packing 
box. If the packing is properly ad- 
justed, some water weepage is per- 
mitted to pass the gland, thus providing 
the second source of lubrication for the 
shaft at this point. 

3. Line Shaft Bearings. The water- 
lubricated deep well turbine is self- 
lubricated at all times, except before 
operation. For this lubrication, a con- 
stant small stream of water should be 
allowed to run down the shaft to keep 
the rubber bearings wet, or a timing 
device on the motor starter should be 
provided to allow a minute or so of 
lubrication prior to starting the pump. 
This preliminary lubrication keeps the 
bearings from running dry for even a 
short time ; dry bearings become heated 
and the rubber will adhere to the shaft- 
ing and seize the bearing. In oil-lubri- 
cated deep well turbines, the oil en- 
closing tube must be free from holes 
and the lower packing gland must be 
reasonably tight. Otherwise, water 
will be forced up into the space between 
the shaft and the oil-enclosing tube to 
form an emulsion which is damaging 
to the bearings. Oilers must be ad- 
justed to apply the proper number of 
drops per minute of the proper lubri- 
cant in accordance with manufacturer’s 
recommendations. A solenoid oiler 
should be used to prevent the oil from 
running into the pump when the pump 
is not in operation. Too much oil in 
the enclosing tube, when mixed with 
water, can cause overloading of the 
small pump motors. 

4. Pump Bowl Bearings. No matter 
how the line shaft bearings may be lu- 
bricated, pump bowl bearings, whether 
metal or rubber, can be lubricated only 
by water. 


Inspection 
The pump assembly should be pe- 
riodically checked—from once a day to 
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once a week, depending on the service 
required. It is desirable to have the 
same person make the checks each time 
so that any changes in the sound made 
by the equipment can be detected. The 
temperature of the bearings should be 
checked, and is usually appraised by 
feeling the motor and packing gland. 
If the motor or bearings run hot, the 
unit should be checked more thoroughly. 
The sound of the motor on starting, at 
full running speed, and on stopping 
should be listened to with a critical ear. 
If the nonreverse ratchets are worn 
they will cause a great deal more noise 
then usual on starting or stopping. 
Excessive leakage at the packing gland 
should be checked and corrected, either 
by complete replacement of the pack- 
ing rings or tightening of the gland. 
Pump production should be checked to 
see whether the capacity is up to nor- 
mal, and the drawdown gage should be 
examined to see whether or not the 
static and pumping levels are normal. 
A good maintenance man or factory 
representative should check the unit 
either annually or semiannually to cor- 
rect any difficulties. A complete me- 
chanical inspection must also be made 
every few years. 


Repairs 


Although repairs are usually needed 
before a pump is put out of service, 
every effort should be made to antici- 
pate impending difficulties so that dam- 
age may be forestalled. Obviously, 
when a pump is out of service, repairs 
are mandatory. The question of how 
far to carry them then becomes an im- 
portant one. Often a pump is quite old 
and repairs so expensive that they are 
not economically justifiable. Many 
pumps badly in need of repair can be 
given emergency repairs which will 
hold them together for months or even 
years. The efficiency which can be 
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achieved, however, is usually so low 
that subsequent operation is unjusti- 
fiably expensive. 


Prevention of Failure 


Motor failures usually involve one 
of the following parts : 

1. Nonreverse Ratchet. Failure of 
nonreverse ratchets is due to attempted 
lubrication, operation at extremely high 
heads or improper design of the pins 
and ratchet face. 

2. Motor Bearings. Failure of mo- 
tor bearings is generally caused by im- 
proper lubrication, ordinary wear, dirt 
or failure of the water slinger to keep 
water out of the bearings. 

3. Windings. Windings seldom fail, 
but when they do it is because of over- 
heating or moisture. 

4. Starter. Because the starter and 
the starter control are subject to many 
operating troubles, they should be 
checked by an electrician or by the 
manufacturer. 


Pump failures usually involve the 
following parts : 

1. Packing Gland. Packing gland 
failures are caused by normal wear, 
sanding, lack of a stilling tube, the use 
of improper packing material or failure 
to replace the complete packing during 
renewal. 

2. Drive Shaft. Drive shaft failures 
are caused by corrosion, sanding or 
faulty bearings. 

3. Bearings. Bearings fail because 
of improper lubrication or sanding. 

4. Impellers and Bowl Seat. Fail- 
ures of impellers and bowl seat are 
caused by improper setting of the pump, 
graphiting or sanding. 
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5. Pump Column. Pump column 

failure is usually caused by corrosion 

from electrolysis or corrosive water. 


Maintenance Program 


A positive maintenance program such 
as the one outlined below is very ef- 
fective in preventing shutdowns: 

Daily inspections should be made of 
pump operation ; annual checks of pump 
construction and performance are also 
important. 

Standard operating procedures for 
lubrication should be followed and re- 
sponsibility delegated for the selection 
of lubricants and the performance of 
lubricating duties. 

Spare parts for emergency repairs 
should be kept on hand. It is wise to 
consult the manufacturer for informa- 
tion on such equipment. 

Complete physical inspection of the 
pumps should be made at five-, seven-, 
or ten-year intervals. To permit such 
inspection, the pump must be removed 
at a slack period. This requires either 
large water storage or a standby pump 
and well that can be used during the 
inspection period. 

The drawdown gage and main-pump 
meter should be observed regularly and 
results compared with new pump per- 
formance. A chart recorder for both 
sets of data is desirable as impending 
failure is usually indicated well in ad- 
vance. 

Any unusual noise, leakage or lack of 
oil consumption on an oil-lubricated 
pump or change in operating conditions 
should not be permitted to continue 
without immediate investigation and 


repair. 
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Water Fluoridation—A Sound Public Health 
Practice 


By Charles R."Cox and David B. Ast 
A contribution to the Journal by Charles R. Cox, Chief, Water Supply 


Section, Bureau of Environmental San., and David B. Ast, Director, 
Bureau of Dental Health; both of the State Dept. of Health, Albany, 


N.Y. 


HE benefits which accrue to the 

public from the sanitary quality of 
potable water are taken for granted 
today. Yet the dramatic reduction in 
morbidity and mortality from water- 
borne diseases is not a mere coinci- 
dence, but is the result of the progress 
made in water sanitation. The reduc- 
tion of typhoid fever mortality within 
the lifetime of the present generation, 
in New York State, for example, from 
10 per 100,000 population in 1920 to 
no deaths at all from typhoid fever 


in 1950, is certainly evidence of the 
sanitary engineer’s contribution to good 
health. 


Another Health Program 


Within the past decade, the water 
engineer has been asked to participate 
in another type of health program. 
This program requires him to maintain 
what is considered today to be the op- 
timum concentration of an element 
found naturally in varying concentra- 
tions in water supplies. This element 
is fluorine, which exerts a protective 
influence against dental caries. 

The disclosure that disfiguring mot- 
tled enamel of the teeth is due to the 
natural presence of more than 1.5 ppm. 
of fluorine in the waters used by those 
so affected, resulted in the analysis of 
many natural waters to determine their 
fluoride ion content. The presence of 
fluorides in natural waters is associated 
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with igneous rocks and with prior vol- 
canic action, or with sedimentary rocks 
which have been influenced by the 
weathering of igneous rocks. Fluo- 
rides are therefore most likely to be 
present in ground waters mineralized 
by sandstone and limestone formations. 
The fluorides in rocks are largely in- 
soluble, so the concentration of soluble 
fluorides present in natural waters al- 
most never exceeds 15.0 ppm. and is 
usually less than 1.0 ppm. Naturally 
occurring soluble fluorides are similar 
in chemical composition to the fluoride 
compounds being added to public water 
supplies in fluoridation treatment. 

A study of the distribution of fluo- 
ride-bearing waters by Hill, Jelinek 
and Blayney (1) discloses that natural 
waters in the 32 states investigated 
usually contained low concentrations of 
fluorides, but that many natural waters 
—mostly located in Ohio, Indiana, Illi- 
nois, South Dakota and Texas—con- 
tained concentrations of fluoride ion 
greater than 1.0 ppm. The survey 
discloses that approximately 3,000,000 
people are served by water supplies 
containing from 1.0 ppm. fluoride ion 
to more than 5.0 ppm. as shown in 
Table 1. 


Fluoride Ion Removal 


Efforts have been made in the past 
to remove the fluoride ion from public 
water supplies when present in con- 
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centrations in excess of 1.5 ppm. This 
figure represents the permissible limit 
of fluorine in potable water, as estab- 
lished by the Drinking Water Stand- 
ards of the U.S. Public Health Service 
(2). Such treatment represents a logi- 
cal aspect of water treatment practice 
designed to produce a potable water 
containing the desirable concentration 
of fluoride ion when originally present 
in excessive concentrations. 

The same end is accomplished by the 
addition of a fluoride compound to 
those natural waters containing a lower 
concentration of fluorine than dental 
surveys have indicated to be desirable. 
This method was the basis of the pio- 


TABLE 1 


Population in 32 States Served by Public Water 
Supplies Naturally Containing More 
Than 1.0 ppm. Fluoride Ion 


Approx. Population Fluoride Ion 


Served Content 
ppm. 
1,000,000 1.0-1.5 
900,000 1.6-2.0 
600,000 2.1-3.0 
100,000 3.1-5.0 
40,000 5.1 or higher 


neer fluoridation programs at New- 
burgh, N.Y.; Grand Rapids, Mich.; 
and Brantford, Ont., in 1945—an in- 
crease in the fluoride ion content of 
these supplies to 1.0-1.2 ppm. This is 
the concentration found to be so bene- 
ficial when present naturally, as in the 
water supply of Aurora, Ill. Eleven 
demonstrations of water fluoridation 
were in progress in the United States 
and Canada by 1949, and 6 supplies 
were also being fluoridated as a routine 
procedure. The favorable results of 
the demonstrations, to be discussed 
later, have now led to the fluoridation of 
82 supplies in 21 states, serving a total 
population of 1,700,000. The fluorida- 
tion of 95 additional supplies serving 
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a total population of nearly 6,000,000, 
including that of Milwaukee, has been 
approved. Fluoridation is also under 
consideration at 167 supplies, includ- 
ing those of New York City and Chi- 
cago. The total population which will 
be benefited by all of these programs 
will exceed 20,000,000. 


Growth of Public Interest 


It is ‘very evident that this great 
growth of interest in water fluorida- 
tion results from public recognition of 
the prevalence of dental caries, and 
realization that protective measures can 
be taken on a community-wide basis 
through the treatment of the public 
water supply, so that ultimately the 
whole community will benefit. Such 
community-wide action is typical of 
other practices in the field of environ- 
mental sanitation, such as the installa- 
tion of water purification equipment to 
reduce waterborne diseases, which ben- 
efits all consumers of water without 
the need of individual participation. 
Water fluoridation is therefore an ex- 
tension of standardized water treatment 
procedures designed to improve the 
health of the consumers. 

This treatment procedure is subject 
to general supervision and control by 
health departments in a manner long 
established by practice. The type of 
equipment employed is identical with 
that heretofore used in the application 
of other water treatment chemicals. 
Laboratory control procedures for fluo- 
ridation are also similar in principle to 
those highly standardized in the con- 
trol of water chlorination. The quali- 
fications of operators responsible for 
the control of water fluoridation equip- 
ment are similar to those governing the 
qualifications of water chlorination 
plant operators. 

The cost of fluoridation, 5-15¢ per 
capita per year, is moderate. As a reg- 
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ular expense it can readily be integrated 
into charges for water services, so that 
the consumers who benefit will absorb 
the added cost. This procedure has 
met with the approval of the public 
service commissions of several states. 


Not Harmful 


The presence of 1.0-1.2 ppm. fluo- 
ride ion in water is not detrimental 
either to domestic or industrial con- 
sumers. No deleterious effects from 
the presence of fluoride ion in water, 
other than mottling of the tooth enamel, 
have become apparent in the numerous 
communities studied which are served 
with waters naturally containing con- 
centrations of fluoride ion in excess of 
1.0 ppm. 

The same favorable situation pre- 
vails in communities served waters 
treated to have the optimum fluorine 
concentration of about 1.0 ppm. Many 
industries are located in these commu- 
nities, including chemical industries, 
breweries, bakeries and soft drink bot- 
tling plants, for which water quality 
is important. No unfavorable effects 
upon industrial processes have been 
reported, except that ice made from 
fluoridated water in Charlotte, N.C., 
was “brittle.” No such effect has been 
reported from the other communities 
where ice is manufactured and served 
by water supplies containing 1.0 ppm. 
or more fluoride ion concentration. 

Fluoride compounds have been han- 
dled in the chemical industry without 
any difficulty as long as dust is mini- 
mized and ordinary precautions are 
taken by using dust respirators and 
rubber gloves. No occupational haz- 
ard has been disclosed in the handling 
of fluoride compounds at water treat- 
ment plants provided dust control 
equipment is used and dust respirators 
and rubber gloves are worn by those 
handling the solid fluoride compounds. 
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Mode of Operation 


Although it is not clearly understood 
how ingested fluoride acts to protect 
the teeth against dental caries, there are 
some hypotheses which merit consid- 
eration. The evidence obtained from 
studies in areas where waters naturally 
contain fluorides and areas where con- 
trolled fluoridation is currently being 
studied indicate that the greatest bene- 
fits from ingested waterborne fluorides 
accrue during the years of enamel de- 
velopment and _ calcification—through 
age eight except for third molars. 
This disclosure suggests a physiologi- 
cal action in which the fluoride ion is 
incorporated into the enamel, making 
the enamel harder and more resistant 
to acid decalcification. It is also known 
that fluorine is an enzyme inhibitor 
and may therefore interfere with en- 
zymatic processes necessary for or- 
ganic acid production in the mouth. 

Benefits from ingested fluorides have 
been noted among children even when 
taken after enamel calcification and 
eruption of teeth. This manifestation 
suggests possible benefits from frequent 
bathing of the teeth by the fluoridated 
water. It is believed that the fluoride 
is adsorbed on the surface of the teeth 
with the same beneficial effects. 

Although it is well known that the 
potable water intake of individuals 
varies, it is estimated that a reasonable 
average would be 1-14 1. per day. At 
1-1.2 ppm. F, this would account for 
1-1.5 mg. F ingested from this source 
daily. McClure (3) studied the F 
content of foods and reported that all 
contain traces of fluorine. The daily 
intake from this source is negligible, 
however, varying from 0.19-0.32 mg. 


Fluorine Toxicity 


Considerable study has been given 
to the systemic effects of fluorine, other 


‘ 
i 
a 
Bee 
Age 


than on the teeth. These investiga- 
tions are still under way. It is there- 
fore pertinent to present briefly what 
is known about the toxicity of fluorine. 
There is no possible danger of acute 
fluorine poisoning from waterborne 
fluorides. The lethal dose of sodium 
fluoride has been estimated by Roholm 
(4) to be 4 g. 

Acute morbidity, manifested by in- 
creased salivation and vomiting, may 
be caused by 0.25 g. sodium fluoride. 
This quantity in an 8-oz. glass of water 
represents 1,000 ppm. sodium fluoride, 
or about 450 ppm. fluorine. To obtain 
this concentration, it would require 
more than four tons of sodium fluoride 
per mil.gal. of water treated, which is 
obviously not possible in a program of 
water fluoridation, even if gross negli- 
gence occurred. 

The literature on chronic fluorine 
toxicity is quite extensive. Cox and 
Hodge (5) have summarized both 
acute and chronic toxicity, and this 
information may be used to good ad- 
vantage as a reference. 


Elimination of Fluorine 


Studies in the retention of appre- 
ciable amounts of fluoride indicate that 
the body has a very efficient mechanism 
to eliminate fluoride through urine, 
sweat and feces. McClure (3) has es- 
timated that at least 90 per cent of 
ingested fluorides, as much as 3-4 mg. 
daily, are eliminated through these 
means. 

McClure (3) also studied the rela- 
tionship of ingested waterborne fluo- 
rides to height, weight and bone frac- 
ture experience among large numbers 
of high school boys and young men 
who were examined for selective serv- 
ice, and was unable to find any differ- 
ences between men coming from fluo- 
ride and fluoride-free areas. 
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Fig. 1. Clinical Status of Erupted First 
Permanent Molars of Children Ages 6-9 
The number of first permanent molars 
filled and the correction services are in 
about the same proportion in each city. 
The improvement in Newburgh in the 
number of untreated carious tecth was 
almost double that of Kingston. 


Newburgh-Kingston Demonstration 


In the Newburgh-Kingston demon- 
stration (6, 7), comprehensive medical 
and laboratory study is being given to 
possible effects of ingested fluoride on 
tissues and organs other than teeth. 
These examinations include a general 
physical examination, blood and urine 
analyses, X-rays of hands, forearms 
and tibias, and special eye and ear 
examinations. No differences have yet 
been noted among the children thus ex- 
amined in Newburgh, the study city, 
and Kingston, the control city. 

There is perhaps no health technique 
which has had as intensive and com- 
prehensive study prior to its general 
application as water fluoridation. A 
review of the newer public health prac- 
tices and therapeutic uses of new drugs 
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TABLE 2 


Clinical Status of Erupted First Permanent 
of 6-9- Year-Old Children 


WATER FLUORIDATION 


Proportion—per cent 
Year Molars 
Gries | De-, | Filled |Missing 
Newburgh 
(fluoride city) 
1944-5 5463 | 58.9 | 32.7 7.4 | 1.0 
1946-7 5031 | 63.2 | 23.8 | 11.8] 1.1 
1947-8 | 4798 | 70.0 | 13.8 | 15.0} 1.3 
1948-9 5262 | 73.9 | 11.9 | 13.6 | 0.5 
1949-50| 5274 | 76.9 | 10.4 | 12.3 | 0.4 
Kingston 
(control city) 
1945-6 | 5066 | 60.5 | 30.7 ek Lhd 
1947 5058 | 61.3 | 23.8 | 13.2 | 1.7 
1948 5303 | 63.7 | 22.6 | 12.3 | 1.3 
1949 5300 | 63.6 | 19.6 | 15.6 | 1.3 


reveals no such study, especially on 
human beings, before they were recom- 
mended for general application. 

Some questions have been raised 
concerning the advisability of fluoridat- 
ing a communal water supply because 
of the objection to so-called medica- 
tion of water supplies. The control of 
the optimum concentration of a consti- 
tuent found naturally in drinking water 
cannot be considered as medication in 
the sense of adding a new chemical to 
water as a therapeutic agent. As 
pointed out previously, reducing excess 
fluoride down to the optimum concen- 
tration is, in principle, the same as 
increasing the concentration to the op- 
timum level. 


Cost Factors 


The objection to water fluoridation 
because less than 1 per cent of the 
treated water is consumed for potable 
purposes would be serious if the costs 
were appreciable. The moderate 5- 


15¢ per capita per year cost for the 
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total community population, or 25-75¢ 
per child per year, is much less than 
the cost of any other suggested pro- 


phylactic technique. The cost is cer- 
tainly considerably less than that of 
correcting dental defects. It is reason- 
able to base the cost on the total popu- 
lation, since the protected children 
grow into protected adults. 


Alternative Media 


The suggestion that a fluoride com- 
pound should be added to some food 
products in preference to water is not 
feasible. The consumption of any given 
food, including milk, is not universal, 
nor sufficiently constant to assure the 
benefits known to accrue from fluori- 
dation. On the other hand, even 
breast-fed babies drink water. 

Table salt is another suggested fluo- 
rine medium, but infants and young 
children do not ordinarily use table 
salt, and it is in these age groups that 
ingested fluorides are so important for 
dental health. The task of the addition 
of fluorides to food would also be im- 
practicable because of the diversity of 
source and complexity in their han- 
dling and marketing. 


Dental Findings 


A number of studies in widely sepa- 
rated areas in the United States have 
been made since 1945 on the effects 
of controlling the fluorine concentra- 
tion of potable water supplies at ap- 
proximately 1.0 ppm. to prevent dental 
caries. Seven of these areas have al- 
ready reported benefits of varying de- 
grees, depending on the length of ex- 
posure to waters fluoridated at the op- 
timum concentrations of 1.0 to 1.2 ppm. 

To single out two of the progress re- 
ports in which controlled fluoridation 
has been under way longest—in New- 
burgh, N.Y., and Grand Rapids, Mich. 


= 
| 
ame, 
3 
a8 
j 
4 


646 


—it is noted that the benefits are quite 
impressive. In Newburgh the fluoride 
ion concentration has -been increased 
from 0.05—0.15 ppm. in the raw water 
to 1.2 ppm. F in the distribution sys- 
tem, and there has been a 32.5 per cent 
reduction in the DMF * rates among 
6-12-year-old children after four years 
of experience. With fluorine-free wa- 
ter, there was no reduction in Kingston, 


Cc. R. COX & D. B. AST 
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with all deciduous teeth completely 
caries-free.f 

Of special interest is the comparison 
of the clinical findings in the permanent 
first molars of the 6—-9-year-old children 
in Newburgh with the same age group 
in Kingston. The clinical examination 
revealed that the number of first per- 
manent molars filled in this age group 
in each city increased in about the same 


li 


10 


OMF Rate per Child 


a 
1 
0 - 
5 5 7 8 9 10 11 12 13 14 


Children’s Age at Last Birthday —years 
Fig. 2. Permanent Teeth per Child in Controlled and Natural Fluoride Areas 


The Newburgh and Grand Rapids data for the years 1944-50 are plotted against the 
DMF rates in Aurora, Ill., a community with a natural concentration of 1.2 ppm. 


the control city, in the overall DMF 
rates for the same age group. The 
greatest benefits were noted among 
younger children. Among the 5- and 
6-year-olds, there was an increase of 
115 per cent in the number of children 


* This is the symbol used to denote dental 
caries experience and represents the total 
number of permanent teeth decayed, missing 
and filled. 


fluoride in its water. 


proportion annually, and that the cor- 
rection services are comparable in both 
cities. The number of extracted first 
permanent molars decreased from a 
high of 1.3 per 100 to 0.4 per 100 in 
Newburgh. In Kingston the difference 
was from 1.7 to 1.3 per 100. The pro- 

+ Children with all of their deciduous cus- 


pid and deciduous molar teeth present and 
caries-free were considered caries-free. 
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portion of untreated carious teeth (the 
unmet needs) in Newburgh was how- 
ever, 68 per cent less, or almost twice 
the improvement found in Kingston. 
This information is graphically repre- 
sented in Fig. 1. This condition leads 
to the speculation that if this downward 
trend in unmet needs continues, dental 
caries occurrence may be reduced so 
that the present complement of local 
dentists will be able to exercise ade- 
quate control and thereby reduce tooth 
mortality from caries to almost none. 


TABLE 3 


DMF Teeth per Child in Controlled and 
Natural Fluoride Areas 


Controlled Areas 


Newburgh Grand Rapids 


1944-45*| 1949-50) 1944-—45*| 1949-50 


0.18 
0.48 
1.05 
1.95 
3.11 
4.01 
4.84 
6.36 
7.43 
8.50 


0.02 
0.11 
0.47 
1.16 
1.88 
2.74 
3.59 
4.73 
5.66 
7.62 


0.11 
0.78 
1.89 
2.94 
3.90 
4.92 
6.41 
8.07 
9.73 
10.94 


0.03 
0.38 
0.76 
2.16 
2.48 
3.56 
4.69 
7.02 
8.11 
8.90 


* Before addition of sodium fluoride. 


Comparison With Midwest 


In Grand Rapids, after five years 
of experience, a reduction of 51.3 per 
cent in DMF teeth per 100 children at 
age 6 is noted, 36.4 per cent at age 9 
and 16.7 per cent at age 13. The New- 
burgh and Grand Rapids data are 
plotted against the DMF rates in Au- 
rora, Ill., where the community drink- 
ing water naturally contains 1.2 ppm. F 
in Fig. 2. It is noted that in Grand 
Rapids, where the DMF rates were 
higher than in Newburgh in 1944-45, 
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the DMF rates in 1949-50 for chil- 
dren age 5-7 were comparable with 
those in Aurora. The Newburgh fig- 
ures for 1949-50 show DMF rates be- 
low or equal to Aurora through age 8. 

Equally encouraging published re- 
ports have come from Brantford, Ont., 
Evanston, Ill., and Sheboygan, Wis., 
where controlled fluoridation programs 
are under study. 


Approval of Agencies 


The agencies listed below have given 
their approval to water fluoridation : 

1. American Assn. of Public Health 
Dentists 

2. American Dental Assn. 

3. American Public Health Assn. 

4. American Water Works Assn.* 

5. State and Territorial Dental Di- 
rectors Assn. 

6. State and Territorial Health Of- 
ficers Assn. 

7. The Conference of State Sani- 
tary Engineers 7 

8. U.S. Public Health Service 

9. Many state departments of health 


Summary 

At a conference held early in June 
1951, the state dental directors met 
with representatives of the U.S. Public 
Health Service and the Children’s Bu- 
reau to discuss, among other matters, 
the question of how to bring the bene- 
fits of water fluoridation to the attention 
of civil authorities and to motivate them 
to action. It was generally agreed that 
there are several important questions 
that the civic leaders should have 
answered. 

*See p. 602 for statement of policy on 
fluoridation adopted by the Board of Direc- 
tors of A.W.W.A. 

+ The Conference of State Sanitary Engi- 
neers in furtherance of the favorable policy 
of the State and Territorial Health Officers’ 


Assn. developed, in May 1951, procedures 
for the control of fluoridation practice. 


— 
Natural 
Area 
at 5 | | 0.06 4 
6 | 0.28 
7 0.70 
9 1.52 
10 2.02 
2.67 
12 2.95 
13 3.09 
14 | | | 3.64 
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1. Will fluoridation do any good? 
2. Will it do any harm? 
3. What will it cost? 


The reported data from areas where 
the communal water supply naturally 
contains the optimum concentration of 
fluoride, as well as from areas where 
controlled fluoridation is being prac- 
ticed, amply demonstrate the benefits 
to dental health from this procedure. 

No evidence of an adverse physio- 
logical affect on children or adults due 
to use of drinking water with a fluoride 
content of 1.5 ppm. or less has been 
found. McClure’s studies (3) cov- 
ered height, weight and bone fracture 
experience of young men examined for 
selective service. The Newburgh- 
Kingston study (6, 7) included gen- 
eral physical examinations; blood and 
urine analyses; X-rays of hands, fore- 
arms and tibias; and special eye and 
ear examinations of the children in both 
those cities. 

The 5-15¢ per capita per year cost 
of water fluoridation is among the least 
expensive of public health practices 
today. 

The health professions have today 
reached a new milestone in the prog- 
ress of man over disease. If, through 
the relatively simple and inexpensive 
process of water fluoridation, an almost 
universal disease can be controlled, 
why delay any longer? 
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The Ideal Lime-Softened Water 
By T. E. Larson 


A paper presented on March 29, 1951, at the Illinois Section Meeting, 
Chicago, by Thurston E. Larson, Head of the Chemistry Subdiv., 


State Water Survey, Urbana, Ill. 


ROM time to time, the attention of 

the Illinois State Water Survey 
has been calied to the problems of pre- 
venting scale and corrosion by lime- 
softened water, notwithstanding satu- 
ration and stability indexes. One op- 
erator concludes that when red water 
complaints equal scale complaints, he 
is doing the best in his power to pro- 
duce an ideal water. This conclusion 


may be valid, but theory and evidence 
presented here may help to reduce the 


number of both types of complaints. 

In order to establish a satisfactory 
basis for studying the extent of such 
difficulties, a questionnaire on scale and 
corrosion problems was sent to 36 mu- 
nicipalities that use lime-softened wa- 
ter. There were received 21 replies, 
9 samples of treated water for analysis 
(5 other replies provided analyses), 
and 10 scale samples from hot- and 
cold-water lines. 

The data obtained offered an ap- 
proach to determining the composition 
of an ideal, noncorrosive and nonscale- 
forming water. This evidence is par- 
ticularly applicable as it was collected 
in the form of field surveys under ac- 
tual operating conditions. 


Magnesium Hydroxide Scale 


It was found that in seven of the 
plants listed in Table 1, the scale from 
the hot-water tanks or the deposits in 
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hot-water lines were composed largely 
of magnesium hydroxide with an ap- 
preciable proportion of silica. In five 
of these plants, little or no calcium car- 
bonate was present. In one plant, mag- 
nesium hydroxide, as well as calcium 
carbonate, was found in a cold-water 
line deposit (Table 2). 

On the basis of published data by 
Ryznar, Green and Winterstein (1) 
and various other authors who have 
reported the solubility product of mag- 
nesium hydroxide and its change with 
temperature, it was found difficult to 
determine the reason for the high mag- 
nesium concentrations present in the 
scales examined. A review of the lit- 
erature offered no satisfactory expla- 
nation, possibly because the laboratory 
determination of the solubility product 
constant is rather difficult, or because 
certain factors in the design and opera- 
tion of the particular heaters made the 
data inapplicable. It was therefore de- 
cided to use the actual data collected 
in this study to determine the experi- 
enced magnesium solubility at hot- 
water tank temperatures and operating 
conditions. 

The pertinent basic data collected on 
water quality and scale formation are 
shown in Fig. 1. The water quality at 
plants from which no scale samples 
were submitted are included, and it is 
assumed that there was little or no 
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Fig. 1. Magnesium Solubility at Hot Water Tank Temperatures 


At the indicated plant effluent temperature, if the magnesium content of the water is 
greater than indicated by the temperature curve at a given pH, magnesium hydroxide 
deposits may be expected. 


Key 


@—Mg(OH): present in scale 
O—No scale samples submitted 
Mg(OH): always present (Plant N) (Alkalinity 170 ppm.) 
~Mg(OH): always present (Plant G) 
Numbers represent temperatures of water at time of pH measure- 
ments. Curves are adjusted ‘to pews solubility product rela- 
tionship. 
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TABLE 1 
Water Analyses 


Alkalinity 


Hardness 


Phenol- 


Methyl 
phthalein 


Orange 


(ppm. as 
30 
22 
56 
60 
76 
134 
36 
32 
28 
56 
36 
34 
44 
168 
170 
174 
202 
166 


8.9 
9.0 
8.3 
9.4-9.8 
8.6 
10.0 
9.3 
9.4 
(9.6) 
10.0-11.0 
9.1 
10.4 
9.0 
9.1 
9.4 
10.0 
9.1 
9.7 


difficulty with hot-water scale. The 
alkalinity of most of these waters 
ranged from 20 to 50 ppm. 

Three solubility curves have been 
fitted to these data, each for a different 
temperature. These curves correspond 
to the normal magnesium hydroxide 
solubility relationship : 


(Mg) (OH)? = 


It should be of interest to note that 
these data correspond quite well with 
those at 176°F. as provided but not 
used, in Table 4 in the paper by Ryznar, 
Green and Winterstein (1). Figure 1 
shows that, at the indicated plant efflu- 
ent temperature, if the magnesium con- 
tent of the water is greater than that in- 
dicated by the temperature curve at a 
given pH, magnesium hydroxide de- 
posits might be expected in some hot- 
water systems. 


This principle does not mean that 
all hot-water tanks will be troubled 
with deposits. Much depends on the 
design and the manner of operation. 
Factors such as retention period, rate 
of heat input and temperature of efflu- 
ent are of particular importance. 


Polyphosphates 


Although the use of polyphosphates 
has often proved effective in preventing 
CaCO, scale formation, it is well es- 
tablished (2) that its use for corrosion 
control has had conflicting results. 
Two reasons may be cited. 

1. The anticorrosive action of poly- 
phosphates depends so greatly on an 
appreciable rate of flow that it is im- 
practical to use them effectively at 
treatment plants for hot-water tank 
protection and at other points of low 
linear flow. 


651 

— 

CaCOs) pom. ppm. 
a ae 15 38.0 14.4 

< 10 50 40.0 ++ 

“ 4 61 57.0 14.4 | 

30 60-70 | 40.0-50.0 | 6.0-10.0 10.0 
8 62 56.0 10.1 
. 58 84 7.5 13.0 + 
i 9 45 55.0 5.5 | ++ 

15 17 15.0 9.0 | 6.2-9.7 
44 41.0 6.1 | ++ 
27 23 7.2 5.0 0-8.0 
a 10 41 50.0 15.0 g 
19 54 35.0 12.6 | 3.0-17.0 | 
64 66.0 11.7 
: 24 56 | (26.0 17.6 | 
43 29.0 a 
| | 38 40.0 | 
i> 
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2. The rate of reversion to ortho- 
phosphate (3, 4, 5) is often so great 
at high pH and high temperatures, 
that the increase in hydrogen ion, as 
well as the increase in orthophosphate, 
tends to nullify any corrosion or scale 
inhibition that the remaining polyphos- 


_phate may provide. 


It appears that low-concentration 
polyphosphates have been used almost 
entirely to prevent calcium deposits. 
The relative value of each of the poly- 


TABLE 2 
Scale Analysis 
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cium carbonate (at high temperatures 
and at high pH), there is some rather 
inconclusive evidence that specific, less 
publicized polyphosphates may have a 
strong tendency to inhibit magnesium 
hydroxide incrustation. 


Theory 


In any discussion of scale prevention 
it is pertinent to refer to the intentional 
formation of a thin, dense, eggshell 
scale to prevent corrosion. 


Temp. of | caO | CaO: | MgO | SiO: 


Loss on . 


Fe:0s Ignition 


D cold 24.2 18.0 18.8 | 1 
F* hot 5.2 $.7 70.0 1 
hot 1.8 32.9 


cold 43.8 2.4 5.7 ‘ 
. hot 6.7 5.7 46.0 374 
J hot 46.9 4.7 10.8 2.8 
K cold 1.0 4.1 6.6 11.4 
K hot 8.3 1.9 46.2 24.8 
L hot§ 3.8 34.2 28.1 
N hot!| 26.9 27.8 20.6 a 


per cent 
1.1 10.3 6.6 
0.0 1.8 


0.0 


0.0 
0.0 2.6 2.6 0.0 
31.3 4.6 
2.1 64.4 2.3 9.3 
0.0 
2.8 


2.6 0.6 


* Dry basis. 


Sample from 4-in. main in use before treatment period started (raw water had 4.0 ppm. Fe). 


Micromet, a product of Calgon, Inc., Pittsburgh, Pa., being applied. 


Analysis by Dept. of Public Health. 
Analysis by National Aluminate Corp., Chicago, 


phosphates should be studied for use 
with different waters and for different 
purposes, as there is evidence that the 
addition of certain polyphosphates can 
increase the corrosion rate in hot-water 
tanks. There is also evidence that 
tricalcium phosphate precipitation can 
take place in hot-water tanks in the 
form of a light, fluffy, soft scale deposit. 

Although, to the author’s knowledge, 
no polyphosphate has yet been reported 
that inhibits the deposition of mag- 
nesium hydroxide in addition to cal- 
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The process of underwater corrosion 
requires the presence of anodic and 
cathodic areas. 

Of fundamental importance is the 
anodic reaction. Hydrogen ions are 
produced at the anode, particularly in 
the presence of dissolved oxygen, since 
ferric hydroxide is considerably less 
soluble than ferrous hydroxide. 


Fe® Fe** + 2E 
Fe** + 2HOH — Fe(OH), + 2H* 
Fe** + 40, + 2}HOH — Fe(OH), 

+ 2H* 


: 
§ = 
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Such acidity as that produced at the 
anode, when cumulative in pits, accel- 
erates corrosion, particularly when ac- 
companied by chloride and sulfate ions 
resulting from the mobility of these 


negative ions toward the anode. It is 
therefore evident that a desirable wa- 
ter should have a high proportion of 
negative carbonate and bicarbonate ions 
(alkalinity) to buffer or absorb the hy- 
drogen ions (H,CO,) and to reduce 
the tendency toward the accumulation 
of a strong acid in these pits. 


Hydroxyl Ion Formation 


Of equally fundamental importance 
is the formation of hydroxyl ions at 
the cathode, whether dissolved oxygen 
is present or hydrogen gas is produced. 


2HOH + 2E > H, + 20H- 
2HOH + 2E + O, > 40H- 


Thus a nearly stable water (0 to + 
saturation index) offers a basic con- 
dition under which calcium carbonate 
can be deposited at one of the two elec- 
trodes necessary for corrosion to take 
place. On the premise that a controlled 
scale will reduce corrosion, a potential 
or slight actual deposition of this type 
is desirable. On the deposition, in- 
sulation is provided at the electrode, 
thereby reducing the current flow and, 
consequently, the corrosive action. The 
production of hydroxyl ions per unit of 
electrical current generated by the cor- 
rosion process is greater in the presence 
than in the absence of dissolved oxygen. 


Calcium Carbonate Stability 


Since this theory of corrosion pre- 
vention involves the saturation index, 
a number of facts concerning calcium 
carbonate stability are worthy of men- 
tion. No author (1, 6-12) writing on 
the subject of calcium carbonate sta- 
bility has indicated that this is a simple, 
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final solution to scale and corrosion 
prevention. It is, however, a widely 
used tool and constitutes a distinct im- 
provement over the old hit-or-miss 
methods. A pointed discussion of this 
subject is again timely. 

Some explanation of terms might be 
helpful : 


The value of pH, equals the pH at 
CaCO, saturation for a given calcium 
and alkalinity concertration. 


I = pH, — pH, 


If I is +, water is supersaturated; if 
I is minus, water is undersaturated. 


1. The precipitation, or scale-form- 
ing tendency, will depend on the excess 
quantity of calcium carbonate in the 
water. At low pH values, the super- 
saturation (potential excess) of CaCO, 
per unit saturation index is much 
greater than at higher pH values. For 
example, for a + 0.1 saturation index, 
the rate or tendency for scaling will be 
three times as great at pH 8.2 (6 ppm. 
excess CaCO,) as at pH 9.2 (2 ppm. 
excess CaCO,). 

2. In the production of a stable wa- 
ter, it should be necessary to maintain 
an appreciable calcium hardness and 
alkalinity. The calcium hardness and 
the alkalinity (both expressed as cal- 
cium carbonate) should also be approxi- 
mately equal. When either the cal- 
cium hardness or the alkalinity is equal 
to or approaches zero, little or no pro- 
tecting scale can be expected. 

When it is recognized that a low cal- 
cium hardness or low alkalinity re- 
quires a high saturation pH, it is ob- 
vious that the stability index (9) is a 
measure of this factor as well as the 
saturation index. The stability index 
may therefore often be a rough indica- 
tor of corrosive or scale-forming ten- 
dencies and is possibly more applicable 
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Fig. 2. Effect of Temperature Changes on Saturation Index 


The curves show calcium solubility at 32° F. and the maximum magnesium solubility 
limit at hot-water tank temperatures. 
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than the saturation ndex. It is not 
a precise tool, however, and, with 
proper recognition of fundamentals in 
applying the saturation index, the lat- 
ter appears to be preferable. 

3. If the pH of the water tends to- 
ward hydroxide in the bicarbonate- 
carbonate-hydroxide equilibrium, any 
localized increase in hydroxyl ion by 
corrosion will not provide as great an 
increase or excess in CO, ion as would 
take place if the pH tended toward bi- 
carbonate. 

A water having an alkalinity of 24.8 
ppm. and a pH of 10.28, for example, 
would have a carbonate ion concen- 
tration of 9.6 ppm. An increase in al- 
kalinity by 1 ppm. hydroxyl ion would 
increase the carbonate ion concentra- 
tion by 0.35 ppm. The same water 
with an alkalinity of 24.8 ppm. alka- 
linity but a pH of 9.78 ppm. would 
also have a carbonate ion concentration 
of 9.6 ppm. If the total alkalinity were 
again increased by 1 ppm. hydroxyl ion, 
the resultant carbonate ion increase 
would be 1.0 ppm. or approximately 
three times the original increase. It 
should be noted that both saturation 
indexes would increase locally by 
0.016 units. 

In the high pH range, therefore, the 
water with the lower pH, but the same 
carbonate ion concentration, would have 
a greater tendency to precipitate cal- 
cium carbonate at a cathodic corrosion 
area than the water at the higher 
saturation pH. 

4. The removal of hydroxyl ions in 
hot water by precipitation with mag- 
nesium can invalidate a theoretically 
positive saturation index at the higher 
temperature. This reduction in alka- 
linity causes an excessive reduction in 
the actual pH, and also an increase in 
the saturation pH. 
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5. This competition between mag- 
nesium and the bicarbonate-carbonate- 
hydroxide equilibrium for hydroxyl 
ions may result in a flocculent mag- 
nesium hydroxide deposit, or coprecipi- 
tation of magnesium hydroxide with 
calcium carbonate. With either result, 
the desired thin, dense corrosion-pre- 
vention film of calcium carbonate is not 
formed. The flocculent magnesium 
hydroxide with its absorbed silica also 
has a high insulating value and de- 
creases the heating efficiency of heat- 
transfer surfaces. 

6. A very important factor in pro- 
viding a stable water involves the net 
effect of temperature changes on the 
saturation index. The data for this 


factor have been indicated adequately 
by Langelier (11) and are reproduced 
graphically in Figs. 2, 3 and 4. The 
observations 
noted. 

a. On heating water of low alkalinity 


listed below should be 


and high pH, the saturation index de- 
creases critically ; that is, the actual pH 
decreases more than the saturation pH. 

b. On cooling water of high alka- 
linity, the saturation index decreases. 
This decrease can occur at dead ends in 
winter and spring when using hard or 
soft ground water of appreciable alka- 
linity, and in summer and fall when us- 
ing warm surface water. A 10—20°F. 
temperature change can take place in 
the distribution system. 

c. The practical range of pH for 
the curves in Fig. 3 is indicated by 
the calcium solubility. A 55°F. water 
having an alkalinity of 50 ppm. and 
a pH of 10 would contain less than 5 
ppm. calcium hardness (for a water 
of 400 ppm. total mineral content). 

d. On warming higher alkalinity wa- 
ter with a low pH, a scale-forming tend- 
ency is indicated at elevated tempera- 
tures. 
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Fig. 3. Effect of Temperature Changes on Saturation Index 


The curves show calcium solubility at 55° F. and the maximum magnesium solubility 
limit at hot-water tank temperatures. 
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e. The importance of an accurate pH 
determination is evident, since it can 
indicate erroneous scale-forming or 
corrosive tendencies with only a slight 
error. In order to utilize these data and 
interpolate between the figures, the pH 
must be carefully determined at the 
plant at the temperature of the water. 

Each of these six factors must be 
given consideration in the production 
of an ideal water. The importance at- 
tached to each will depend on require- 
ments for use and the facilities for 
treatment. 


The Ideal Water 


Any definition of an ideal water must 
be based on its intended use. For mu- 
nicipal supplies, such water is used for 
drinking, cooking, cleansing, sanitation 
and various industrial purposes. 

The methods of production of safe, 
palatable, iron-free, soft water are well 
established, but subsequent effects of 
corrosion and incrustation during dis- 
tribution often detract from the de- 
sirable qualities obtained at the treat- 
ment plant outlet. Distribution is here 
defined to go beyond the corporation 
cock through the service line to the 
household tap. 

In order to provide a soft, nonin- 
crusting, noncorrosive water, certain 
relative concentration limits must be 
maintained for several components. 

From the saturation pH equation, it 
is evident that for any pH and alkalin- 
ity a specific calcium hardness is dic- 
tated that will maintain a 0 to + satu- 
ration index. For any alkalinity and 
hardness, a specific pH is likewise in- 
dicated. This pH can be calculated 
very rapidly and simply by means of 
the equations and data from two curves 
in Fig. 5. 

To avoid nullification or cancellation 
of the benefits of this relationship, a 
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limit must be established for the mag- 
nesium content of the water at the pH 
under consideration. This limit is in- 
dicated by Fig. 1 and duplicated for the 
25 and 50 ppm. alkalinity data in Figs. 
2, 3 and 4. In utilizing these curves, 
the saturation pH is dictated by the 
calcium content and alkalinity. If it is 
desirable to provide water with a + 
index, the magnesium limit is dictated 
by the actual pH. The useful range of 
these data is dictated by the calcium 
hardness curves. 


Design and Operation 


Although the purpose of this presen- 
tation has been to outline the chemistry 
involved in the production and control 
of lime-soda softening, it also offers an 
opportunity for a chemist to add a few 
comments on design and operation. 
Both these factors are associated with 
economics, which it is simple for the 
chemist to ignore as being secondary 
to the production of a water that meets 
the demands of the consumer. When 
approached from the standpoint of pro- 
portional increase in either capital in- 
vestment or cost per million gallons, 
this insurance against deterioration of 
underground investment and consumer 
good will is cheap. 

The design features should include 
the necessary feeding equipment and 
controls to enable the operator to meet 
the necessary controlling limits out- 
lined above. Proper balance of soda- 
ash, lime and recarbonation (or its 
equivalent) must be provided and 
maintained. 

To produce the best water, this bal- 
ance will depend upon the quality of 
the raw water in use. Two extremes 
may be cited: 

1. A water having no alkalinity at 
a given hardness will require a maxi- 
mum of soda ash in its treatment. 
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Fig. 4. Effect of Temperature Changes on Saturation Index 


The curves show calcium solubility at 77° F. and the maximum magnesium solubility 
limit at hot-water tank temperatures. 
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2. A water having an alkalinity con- 
siderably in excess of this hardness will 
require no soda ash. 

These principles are elementary, but 
between the two extremes lies the prob- 
lem of design and operation. Both fac- 
tors should be directed with sufficient 
flexibility to provide a resultant balance 
of alkalinity, calcium, pH and mag- 
nesium that will meet the desirable 
limits. 

The necessity or advantages of fer- 
ric salts, alum or sodium aluminate for 
coagulation and more efficient mag- 
nesium removal should be weighed. 
The possible control (and cost) ad- 
vantage of sulfuric acid to replace re- 
carbonation should be considered for 
high alkalinity waters. If sludge vol- 
ume is a critical factor, caustic soda 
may be an applicable, although costly, 
replacement for lime and soda ash. 
The advantages of split treatment 
should be considered, and the procure- 
ment of reliable controlled recarbona- 
tion for pH adjustment is a must. The 
possibility of overcarbonating before 
filtration, and later critically adjusting 
the pH with lime or soda ash, may pro- 
vide better control of the effluent 
stability. 

Plant G, mentioned in the opening 
paragraph, could be benefited by [1] 
treatment: with excess lime and recar- 
bonation to convert calcium hydroxide 
to calcium bicarbonate; or [2] treat- 
ment with additional soda ash and re- 
carbonation to a lower equilibrium pH. 
The former treatment offers magnesium 
removal as the effective result. The 
latter effects pH reduction with some 
sacrifice and loss in calcium hardness. 


Choosing Optimum Water Quality 


An outline of the procedure for 
choosing optimum water quality fol- 
lows: 
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1. Determine Mg, Ca and alkalinity 
(as CaCO, ) in the treated water. 

2. Calculate saturation pH for 
CaCO, at the temperature and total 
mineral content of water in use (Fig. 
5). 

3. Using these alkalinity and satura- 
tion pH values, interpolate between 
Fig. 2, 3 and 4 (a-d) to determine ef- 
fect of temperature variations on the 
saturation index. 

4. If saturation index decreases on 
anticipated temperature change, choose 
an actual pH for the plant effluent on 
temperature change high enough to 
keep the saturation index positive at 
the anticipated temperatures. 

If saturation index increases on 
heating, careful and limited use of poly- 
phosphate may be beneficial with a 
slight positive saturation index by re- 
ducing the tendency for excessive 
CaCO, deposition in the distribution 
system. 

5. Note Mg solubility for hot water 
tanks at the chosen pH (Fig. 1). Ii 
the Mg present exceeds this value, re- 
duce Mg content of water and again 
begin with step 1 above. 

Magnesium reduction is facilitated 
by: [1]Na,CO, (not definitely) ; [2] 
alum + Ca(OH),; [3] alum and Na,- 
CO,; [4] sodium aluminate; [5] Na,- 
CO, + Ca(OH), NaOH (excess 
causticity ) ; [6] split treatment or timed 
alternate treatment with over and un- 
der lime requirements (13) ; [7] excess 
Ca(OH), with recarbonation. (Each 
of the first five treatments will also re- 
duce calcium, and possibly alkalinity, 
thereby requiring higher effluent pH.) 


Summary 
This review is concerned with changes 


in stability of water caused by tempera- 
ture changes in distribution. An at- 


tempt has been made to define a range 
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of proper chemical balance which will 
minimize corrosion incrustation 
complaints. 

1. Theoretical and practical data are 
available to indicate that it is more de- 
sirable to produce waters with a low 
saturation pH than with a high one. 

2. A positive saturation index is in- 
valid if there is not sufficient calcium 
or alkalinity present to provide a scale- 
forming film, or if magnesium reduces 
the pH by precipitation of the hydroxyl 
ions on heating. 
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Fig. 5. Constants for Calculation of pH, 
Values at Ambient Temperatures 


Calcium and alkalinity are expressed as 
CaCOs. The pHs values equal: (log 
K./Kz) + (9.7 + fp) — log Ca—log alk. 


3. Precipitation of magnesium hy- 
droxide may occur within hot-water 
heaters and the precipitate may be 
carried into hot-water lines and de- 
posited there. 

4. Steps are presented in outline 
form for choosing the character of wa- 
ter to be produced for maximum sta- 
bility. 


Recommendations 


White scale deposits, normally as- 
sumed to be calcium carbonate, should 
be chemically analyzed to establish 
their composition definitely. Particu- 
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lar attention to the silica and iron con- 
tent of eggshell scale may be en- 
lightening. 


Conclusion 


Data are provided to show that at 
least 9 of 36 lime-softened waters can 
be improved by a revised treatment to 
provide a better balanced water. It 
behooves the water treatment industry, 
both in design and in operation, to 
produce a product that will stand the 
test of normal uses and not deteriorate 
to an extent that invites numerous 
complaints. The production of such 
water is a more exacting task than 
might be expected and can be facilitated 
by proper flexibility in design. 
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Discussion 


By W. R. Gelston 
Supt., Water Works Com., Quincy, ill. 


The author is to be congratulated on 
this fine study of an extremely impor- 
tant matter. In 1942 Charles P. 
Hoover (1) posed the question : “What 
is an ideal water for general and mu- 
nicipal use? That is, about what should 
its alkalinity, its pH, pH,, calcium, 
hardness, total solids and silica be?” 
Langelier replied, “There is no ‘ideal’ 
water.” F. H. Waring, H. E. Jordan, 
John Baylis and A. V. Graf all said, 
“do not know.” It is true that many 
important contributions have since ap- 
peared in the literature which pertain 
to this subject. Most of them are cited 
in the author’s references. It is nev- 
ertheless this writer’s opinion that 
there is not enough fundamental in- 
formation available at present to justify 
fully an attempt to postulate precise 
specifications for an ideal lime-softened 
water. If the author has overextended 
himself in using this title, it does not 
detract from the soundness of the paper 
that follows, since this article is an ad- 
mirable treatment of calcium carbonate 
stability insofar as the theory is estab- 
lished today. 


Omissions 


The paper does not make it clear 
whether it is possible to produce a soft 


water that will be completely satisfac- 
tory under all use and exposure con- 
ditions. This uncertainty does not 
stem from the proposed limitations, but 
from the presence of other factors which 
may be significant, but upon which no 
limitations have been placed. 

Some of these limitations are sug- 
gested but not fully developed. The 
extent of the distribution system and 


the length of time the water is exposed 


to it must be considered. If a slight 
positive index is maintained, the cer- 
tainty must be established that a thin 
eggshell coating will form in all parts 
of the system, hot and cold, and that 
there will not be excessive deposition 
close to the plant and none in the ex- 
tremities. The reference to a slight 
positive index is too inexact, and there 
is no mention whether it is the same at 
all seasons as the water temperature 
varies. It is not definite that this ideal 
coating can protect the unit regardless 
of the dissolved oxygen content of the 
water. No indication is given whether 
top limits exist for the amount of chlo- 
ride and sulfate ion in the water, to 
help prevent the formation of strong 
acids in the pits when hydrogen ions 
are produced by the anode reaction. 


Softening 


At a recent symposium on the value 
of softening, Illinois operators ap- 
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proached this question from the stand- 
point that softened water was obviously 
desirable. This thesis is not neces- 
sarily a foregone conclusion. The New 
England states were blessed from earli- 
est times with a naturally soft water 
because of the granite rock in that area. 
The first studies on corrosion were 
made in that area (2), and even new 
studies give no evidence that the prob- 
lem has heen satisfactorily solved. 
Some of the midwestern operators later 
adopted softening their hard-water 
supplies, and the practice finally spread 
to what might be called moderately 
hard supplies. 

It seems impossible to question the 
desirability of softening a supply that 
consistently runs over 200 ppm. 

It appears unwise to adopt softening 
before the matter of stability has been 
completely resolved if 100-200 ppm. 
hardness can be obtained without sof- 
tening under today’s conditions. The 
principal reasons for advocating soften- 
ing have been soap saving, better wash- 
ing conditions and economy in plumb- 
ing maintenance. With the wide use 
of synthetic detergents, the first rea- 
sons have lost much of their importance. 
On the basis of contacts with plumb- 
ers and plumbing supply houses, the 
writer feels safe in asserting that sof- 
tening a supply of only 150 ppm. aver- 
age hardness is likely to result in sub- 
stantially greater plumbing maintenance 
costs for the water consumer. Soften- 
ing has, however, apparently been 
somewhat beneficial in preventing wa- 
ter main deterioration. 

To improve his own local supply, 
the writer would suggest, with com- 
plete assurance, the abandonment of 
softening. He does not make this rec- 
ommendation because there are cer- 
tainly benefits in softening and_ its 
problems, it is felt, should yield to care- 
ful experimental work. He also be- 
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lieves that the matter of water quality 
and stability is the most important piece 
of unfinished business confronting the 
water works industry. 


Ramifications of Problem 


No matter what one’s connection 
with the water works industry is, the 
question of softening is of paramount 
importance. The best type of meter, 
its expected service life at reasonable 
accuracy and its maintenance costs are 
all intimately related to this problem. 
The materials selected for construction, 
and even their sizes, should be pre- 
dicated on the type of water and ex- 
pected pipe deterioration until this 
problem is fully solved. The design of 
treatment plants is very much influ- 
enced by the exact quality of water they 
are expected to produce. All of the 
above factors, as well as many others, 
await resolution. 

Ordinary tar-coated cast-iron pipe 
loses about half of its carrying capacity 
in 40 years in the Quincy, IIl., water 
system. Two years ago, main clean- 
ing proved to be a very economical 
method of restoring the lost capacity. 
Due to the rapid corrosion of this 
clean iron, resultant red water and the 
heavy expense of lining the cleaned 
main, it is difficult to consider the gain 
in capacity a real improvement. 

Approximately a year ago, a rate 
increase was under negotiation. An in- 
dustrialist raised just one question— 
how much new capital expenditure 
would be needed to have a system that 
would equal the best in the country? 
The writer was ashamed to say that 
he didn’t know because of the exact 
quality characteristics of the most de- 
sirable public water supply possible 
were not known. 

That was a sad admission coming 
from a man trained as a chemist. It 
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was particularly sad in view of the cur- 
rent availability of all the necessary 
methods to produce any desired kind 
of water. Probably no one can refute 
the statement that if all financial limi- 
tations were removed on both plant de- 
sign and operating cost, the water 
works industry has the technical knowl- 
edge necessary to take any source of 
water, however undesirable, and condi- 
tion it to meet any set of detailed 
specifications. It is the word “de- 
tailed” that raises the complications. 
Everyone is agreed on generalities. 
The water must bacteriologically 
safe, esthetically acceptable, reasonably 
soft and chemically stable to all mate- 
rials with which it will come in contact. 
Just what this water is in terms of its 
constituents seems impossible to say. 


Need for Specifications 


The A.W.W.A. has many cominit- 


tees working on standards to apply in 


purchasing materials. The effect of 
water quality has a bearing on the work 
of some of these committees. There 
is, however, no specification applicable 
to the water utility’s own product with 
the exception of the U.S. Public Health 
Service Standards (3). These are a 
negative sort of standards, merely de- 
fining minimum requirements. They 
are furthermore concerned primarily 
with potability. This preoccupation is 
quite proper, but it must be remem- 
bered that only a very small proportion 
of total output is used for drinking. 
A detailed specification for an ideal 
general purpose water supply for a 
municipality is apparently what is 
needed. This specification would de- 
fine a water known to cause none of 
the difficulties under discussion here. 
It would then be relatively simple for 
any management to compare the costs 
of bringing their supply to this level 
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with the benefits so derived. This 
project is certainly worth considera- 
tion by the A.W.W.A. on a national 
level—possibly by its Purification Di- 
vision. It is certainly as germane to 
the Association’s function as the prep- 
aration of specifications for chemicals 
used in the purification of water. 

This specification should not be ar- 
bitrarily postulated on purely theoreti- 
cal considerations. There are two pos- 
sible approaches. One would be to 
locate several actual supplies of either 
naturally soft or artificially softened 
waters, that do not seem to be caus- 
ing any of the difficulties mentioned. 
Carefully controlled experiments should 
then be made, using and even abusing 
these waters, to determine whether they 
actually measure up to the claims made 
for them. If they do, the characteris- 
tics, or possibly an area of character- 
istics, of an ideal water would be 
known. The other approach would be 
to provide a small plant with sufficient 
flexibility to treat water accurately, 
varying one characteristic at a time 
until all possibilities had been tried. 
The plant output could be used, mean- 
while, for a series of controlled experi- 
ments designed to bring out the worst 
characteristics of the water. The lat- 
ter approach would be rather expen- 
sive, but, with organized support by 
the water industry, the cost might be 
balanced against the immense financial 
loss from incrustation and corrosion. 
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The discussion raises a number of 
very pertinent questions. The author 
has made no attempt to define any 
single, specific water composition as 
being the one and only ideal composi- 
tion. This is virtually impossible, since 
it is probable that no two distribution 
systems are alike in construction and 
in operation. Certain questions on the 
retention time within any particular 
distribution system, or portion of one, 
are of prime importance. The ques- 
tions on the extent of active corrosion 
or active deposition which has taken 
place are also important. 

The data included in the paper would 
appear to indicate that water for an 
extensive distribution system of ap- 
preciable alkalinity (at least 50 ppm. 
and preferably 100 ppm.) and a low 
pH (from 8.2 to 8.5) would be pref- 
erable to a water having a lesser al- 
kalinity or a higher pH. It might be 
assumed that the rate of calcium car- 
bonate deposition would be slower for 
low pH water since the deposition of 
the potential excess calcium carbonate 
would require a two-step reaction of 
bicarbonate to carbonate, followed by 
reaction of carbonate with calcium. 
At the higher pH a greater carbonate 
ion concentration is present and the 
reaction of carbonate with calcium can 
take place more rapidly. This asser- 
tion is, of course, in the realm of hy- 
pothesis and, like a number of other 
hypotheses which might be induced 
from these data, no definite conclusion 
can be drawn until the facts are ap- 
plied to practice for the express pur- 
pose of determining their applicability. 

The author would like again to call 
attention to the desirability of main- 
taining a high proportion of alkalinity 
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Fig. 6. Maintenance of Oxygen in 
Solution 


The maximum temperature and minimum 
pressure required to maintain oxygen 
(from air) in solution are taken from 


Whipple. 


to chloride and sulfate ions in the water 
in order to reduce the tendency for 
excessive pitting and tuberculation. 

Mr. Gelston’s reference to a paper in 
1911 by G. C. Whipple was of great 
interest in view of the information given 
on the solubility of oxygen at different 
temperatures and pressures. These 


data, reproduced in Fig. 6, indicate the 
maximum temperature at any given 
pressure which can be tolerated be- 
fore oxygen gas will be released from 
the water. 
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“Watch the word” is the watchword these days in the field of 
fluoridation. After all, most of the current fuss about fluorides stems from 
one unwatched word—‘“medication.”” And “medication,” or even worse 
“mass medication,” has been plaguing fluoridationists almost ever since 
it was introduced innocently enough way back when. More than just un- 
watched, though, or even just unwise or unwanted, “medication” as a 
description of fluoridation is just plain wrong. In our book, at least, “medi- 
cation” has always been defined in terms of curing or healing, and to say that 
fluoridation can either cure or heal dental caries is just plain wistful think- 
ing. Not only the Christian Science leaders who have thrown a monkey 
wrench into the fluoridation works at San Francisco and Minneapolis, but 
sundry strictly lay philosophers of fright in various other parts ought to do 
a little looking up before leaping up te defend against dangers fomented 
by erroneous terminology. 

The way we—and Webster, too, for that matter—look at fluoridation is 
as “prophylaxis,” that is preventive treatment, or part of the “art of guard- 
ing against or preventing disease.” And if that’s “medication,” and if 
“medication” is bad, we’d better call a halt to chlorination quick, if not to 
such other hydrotherapeutics as filtration, flocculation or even the removal 
of excess fluorides. 

Actually, things aren’t as bad as all that, for fuss though there be, 
fluoridation is spreading so fast that “medication” can’t keep up with it. 
Even New York City last month indicated that it was another of those al- 
legedly “small towns” serious about the subject. As a matter of fact what 
really is worrying fluoridationists these days is the fluoride shortage that 
will continue to get worse with each new adoption unless measures to en- 
courage increased production are taken. And there the word, unfortunately, 
is going to hurt even more, for “increased prices” is the method of encour- 
agement suggested, and that may well mean another inflated nickel per 
capita per year. 

Whatever the word, though, we envy our unborn children the op- 
portunity of keeping cloves out of their mouths. 


(Continued on page 2) 
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(Continued from page 1) 

Dowsing dithers have replaced acute Augustiasis as our summer 
complaint this year. At any rate, if it weren't for Tom Riddick’s “Dowsing 
Is Nonsense” in the July Harper’s; we might already have succumbed to 
the summation of some entirely inadequate stimuli. First of these was the 
evocative epistle of our friend Yaxley of Waterford, N.Y., published in last 
month’s P&R (p. 18). Then we discovered that the August issue of 
Pageant magazine will carry a pro-dowsing discourse and that an early 
issue of Harper's will present a rebuttal to Riddick. Furthermore, in our 
recent required reading, we stumbled upon not only the story of dowser 
Willard Wescott of the Canawacta Water Co., Susquehanna, Pa., but this: 


DOWSER FINDS WATER AT DISTANCE WITH MAP 


Bristol, R.I., June 19 (AP). Water was bubbling from a well on Tower 
St., today, seeming proof that a Philadelphia man can locate water at a distance 
with only a map and a dowsing rod. 

“I know it sounds crazy,” said John Ware, president of the American Water 
Works Company, Inc., “but it works.” 

The well is being drilled for the Bristol County Water Company, a sub- 
sidiary of Mr. Ware’s company. Mr. Ware said he located a spot for the 
drillers to work by passing a dowsing rod over a map of Bristol spread out on 
the desk in his office in Philadelphia. 

He picked up the art of dowsing with a forked stick from a Pennsylvania 
Dutchman when he was only sixteen, Mr. Ware said, but the method of locating 
water at a distance, using a map, was acquired from Henry Gross, a dowser of 
Biddeford, Me. 


Finally, in our most acute attack upon the subject, we dosed ourself with 
some 300 pages of The Divining-Rod, concocted way back in 1926 by 
Sir William Barrett and Theodore Besterman, yet barely survived this 
conclusion : 


The dowser, in our opinion, is a person endowed with a subconscious super- 
normal cognitive faculty, which, its nature being unknown, we call after Professor 
Richet, cryptesthesia. By means of this cryptesthesia, knowledge of whatever 
object is searched for enters the dowser’s subconsciousness and is revealed by 
means of an unconscious muscular reaction, or less often by an obscure nervous 
sensation or emotion which produces physiological disturbances, or very rarely 
by means of direct supernormal cognition made conscious by visualization or 
hallucination. 

We do not believe that the accumulation of further masses of evidence, 
though of course this is not undesirable, will make the argument for these con- 
tentions any stronger. All that is required is the discovery of some fruitful 
generalisation which will permit the orthodox scientist to incorporate cryp- 
testhesia into the canon of accepted and indisputable scientific knowledge. We 
believe that the first movement of thought in this direction will occur from the 
impossibility of finding any normal explanation of the phenomena of dowsing. 


Really timely, then, was the antidither administered by Bill Brush in 
the July Water Works Engineering, when he stuck an editorial scalpel, 
sharpened by 57 years of water work, into the very mist of cryptesthesia. 
(Continued on page 4) 
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With seven miles of badly corroded 36” 
and 48” steel pipe up for replacement 
at an estimated cost of $1,800,000., 
the City of Montreal reconditioned 
the entire line at a total cost of only 
$205,000. — a saving of $1,595,000. 


Reconditioning included a thorough 
cleaning and removal of incrustation 
and debris by the National Water 
Main Cleaning Co. after which the 
cleaned surface was centrilined. 

Final results indicate reduced friction 
losses, improved carrying capacity and 
permanent protection against leakage 
ond internal corrosion. 


cleaning and “reconditioning water main 


SAVES MONTREAL $1,595,000 


Why not let our engineers find out 
If similar savings can be effected in 
your city? No obligation of course! 


50 CHURCH STREET, NEW YORK 7, N. Y." 


ATLANTA, GA., 333 Candler Bidg. * La ge gg 115 
Peterboro Street * CHICA GO, Room 1336, Meath 
igan Avenue TEXAS, 6617 Plaza 
* DECATUR, Box 385 * ERIE, PA., 439 E. 
6th Street * KANSAS CITY, MO., 406 ‘Merchandise 
Mart, 2201 Grand preaee * LOS ANGELES, 448 South 
Hill Street © LITTL FALLS, N. J., P. ’O. Box 91 
* MINNEAPOLIS 1 EMINN 200 Lumber Exchange 
Bidg. * OMAHA, Castellar Street RICHMON 
210 E. Franklin Street * SPRINGFIELD, MO., 
Prospect Avenue * SALT LAKE CITY, 149- 151 W. 
Second So. Street * SAN FRANCISCO, 681 Market 
Street * SIGNAL MOUNTAIN, TENN., 204 Slayton 
Street * FLANDREAJU, S. D., 315 NO. Crescent Street 
* MONTREAL, 2028 Union "Avenue bec 
B. Cc. x. 2 West Ist Avenue * WACO Box 88 

576 Wall Street * HAVANA e SAN 
JUAN e PUERTO RICO * BOGOTA * CARACAS * 

EXICO CITY, 


3 
; 
= 
} 
“2 


4 PERCOLATION AND RUNOFF V ol. 43, No.8 


(Continued from page 2) 


The city of Birmingham, Ala., acquired on July 9 the common stock 
of the Birmingham Water Works Co. and liquidated the company. The 
utility had been one in the chain controlled by American Water Works 
Co. As part of the agreement, the city’s Water Works Board signed a 
five-year contract with Municipal Management Co., an affiliate of Ameri- 
can, for the management of the system. W. H. H. Putnam remains as 
general manager and E. Clinton Smith as assistant general manager of 


the utility. 


The 1951 Public Works Congress and Equipment Show to be held 
at the Memorial Bldg., Detroit, Mich., will feature the following speakers 
on water supply: Leon A. Smith, superintendent at Madison, Wis. ; Wen- 
dell R. LaDue, superintendent and chief engineer of the Bureau of Water 
& Sewerage at Akron, Ohio; and Harry S. Wilson, assistant civil engineer 
of the Dept. of Water Supply, New York, N.Y. 


Tahlman Krumn, partner in the Columbus, Ohio, consulting firm of 
Burgess & Niple, has been ordered to active duty as a Lieutenant Colonel 
with the Army General Staff. 


(Continued on page 6) 


Now Available: 
WATER QUALITY 


TREATMENT 


J A.W.W.A.’s manual of Water Quality and Treatment brought up to date, with 
chapters on: source characteristics; aquatic organisms, quality standards, stream 
pollution and self-purification, impounding reservoir control, aeration, coagula- 
tion, mixing and sedimentation basins, disinfection, taste and odor control, filtra- 
tion, scale and corrosion control, softening, iron and manganese removal, boiler 
water treatment, fluoridation, and treatment plant control. With four appen- 
dixes and an index, that makes 451 pages. 


Price: For general sales, $5.00. For A.W.W.A. members sending cash with order, $4.25 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue New York 17, N.Y. 


may 
| 
Second Edition—Revised and Enlarged 
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Consulting Engineer 
Floyd Browne specifies 


r 
Bucyrus, Ohio, 
water plant 


Ramuc Utility—a glossy, chlorin- 
ated rubber-based enamel—pro- 
tects and beautifies walls, ceilings, 
concrete, masonry and piping. 
Stays colorfast, hard, under 
strongest cleansers. 


@In specifying Inertol paints for this 
beautiful, modern water plant in Bucyrus, 
Ohio, Floyd Browne and Associates of 
Marion, Ohio, knew from experience that 
these superior coatings would far exceed 
the requirements of hardness, elasticity, 
chemical inertness and beauty. Each 
product in the Inertol line has been de- 
veloped specifically for water works ap- 
plication. The durability and long-lasting 
qualities of these paints have been proved 
in hundreds of installations throughout 
the country. 

Here is another of the ever-increasing 


INERTOL 


480 Frelinghuysen Avenue 
Newark 5, New Jersey 


file of “case histories,"’ where expert con- 
sulting engineers have specified Inertol 
products—specified because of the assur- 
ances of long-range quality performance. 
If you are interested in the most suit- 
able type of surface coatings that can be 
specified with assurance of complete sat- 
isfaction, our Field Technicians will be 
pleased to discuss this line fully with you 
at your office. Or write today for the 
“Painting Guide,” an invaluable aid for 
Design Engineers, Specification Writers, 
Contractors and Plant Superintendents. 
Address Inertol office nearest you. 


co., INC. 


27 South Park, Department 1 
San Francisco 7, California 
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(Continued from page 4) 


Can deed that has the can industry crowing in the best and most 
expensive advertising media these days is the successful encanment of 
drinking water. Although work on the problem started way back in 1930 
and was brought to a successful conclusion as early as 1941, the new pos- 
sibilities for canned water in Korea and in the civilian defense program have 
made it quite bragaboutable again. As a matter of fact, in the interim be- 
tween hot wars, the canning industry developed some new ideas on mer- 
chandising the product that have made it more than just a wartime wonder. 

When we heard that canned water was for sale in the regular retail 
channels, we quick anted up our fifteen cents for the lifesaving 104-0z. supply 


UFESAVER BRAND Wares 

is form of Heolth Insurone. 

thovid be stored for 

we in cose of National Disoster, 

Bacterial and Atomic Warfare] 

USE 

Wherever safe, sterile water is 

needed .. . Freeze for refrigera- 

tion in pienic boxes . . . Drink safety 

on camping, fishing and hunting 

trips. 

Use when changing locale ond for 

beby's formulc. In cases where 

water supply is suspected of pollv- 

tion use our water to help prevent 

disease. 

UFESAVER BRAND WATER 
A 3 is one of the finest tasting waters 

STERILIZED+-PURE found anywhere in the world. 


LASTS FOR YEARS : BACTERIA COUNT ZERO 


Prepored by 
MULTIPLE BREAKER COMPANY 
Boston, Mass. 


Contents 
J 


APPROX. 10% FL. OF 


pictured here and ingeniously traced it back to the Multiple Breaker Co. of 
Boston, which, since 1942, has itself produced “well over ten million cans of 
sterile, odorless, tasteless, palatable drinking water for the Armed Services, 
Maritime Commission and Coast Guard.” We found, too, that “since 
1945 all commercial vessels flying the American flag have carried this drink- 
ing water in compliance with the regulations of the Maritime Commission,” 
and, on the other hand, that hunters, fishermen and campers were all con- 
sidered good customer prospects. And don’t be surprised if you soon find it 
behind your favorite bar. About the only trick that’s been missed so far 
is providing it in concentrated form. 


(Continued on page 8) 
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The Cast Iron Pipe Century Club is 
probably the most unusual club in 
the World. Membership is limited 
to municipal, or privately-owned, 
water and gas supply systems hav- 
ing cast iron mains in service for a 
century or more. 

Although the Club is formally 
constituted, there are no dues, no 
regular meetings, and no obliga- 
tions other than to inform the Re- 
cording Secretary if and when the 
qualifying water or gas main is 
taken out of service, or, sold for 
re-use. 

In spite of the unique require- 
ment for membership, the Club 
roster grows, year by year. And why 
not, when a survey sponsored by 
three water works associations, in- 
dicates that 96% of all 6-inch and 
larger cast iron water mains ever 
laid in 25 representative cities are 
still in service. And when answers 
to a questionnaire, mailed to gas 
officials in 43 large cities, show that 
original cast iron mains are still in 
service in 29 of the cities. 

If your records show a cast iron 
main in service, laid a century or 
more ago, the Club invites you to 
send for a handsome framed Cer- 
tificate of Honorary Membership. 
Address Thomas F. Wolfe, Record- 
ing Secretary, Cast Iron Pipe Cen- 
tury Club, Peoples Gas Bldg., 
Chicago 3, Illinois. 


® 


CAST IRON 


JOURNAL A.W.W.A. 


CLUB ROSTER 


DEPARTMENT OF WATER AND WATER SUPPLY 
City of Albeny, New York 

BUREAU OF WATER, DEPT. OF PUBLIC WORKS 
Beltimore, Morylend 

CONSOLIDATED GAS ELECTRIC LIGHT AND POWER CO. 
Baltimore, 

PUBLIC WORKS DEPT., WATER DIVISION 
Boston, 

BOSTON GAS CO. 

, Massochusetts 

soano oF OF WATER COMMISSIONERS 
Detroit, Michigen 

FALL RIVER GAS WORKS COMPANY 
Fall River, Messechusetts 

CITY OF FREDERICK WATER DEPT. 
Frederick, 


Virginia 
PUBLIC SERVICE,COMMISSION 
of Helifax, N. $., Public Water Supply 
|, Connecticut 
Lencester, 
LOUISVILLE GAS & ELECTRIC CO. 
Lovisville, Kentucky 
CITY OF LYNCHBURG WATER DEPARTMENT 
Lyachborg, Virginie 
MOBILE GAS SERVICE core. 
Mobile, Alabome 
MOBILE WATER WORKS COMPANY 
Mobile, Alebame 


City of Neshville, Tennessee 

NEW ORLEANS PUBLIC SERVICE, INC. 
New Orleans, 

PUBLIC SERVICE ELECTRIC & GAS COMPANY 

pert. QF wares, 

pert. OF OF WATER 

CO. 

BUREAU OF WATER, DEPT. OF PUBLIC WORKS 

POTTSVILLE WATER COMPANY 
Pottsville, 

QUEBEC POWER COMPANY, GAS DIVISION 
Quebec, Coneda 

BUREAU OF WATER 
Reading, 

DEFT. OF PUBLIC UTILITIES 
Richmond, 

waren DEPARTMENT 


of Seint 
DEPT. + PUBLIC UTILITIES, WATER DIVISION 


nes UTICA, OF WATER SUPPLY 
cry on WATER DEPT. 


SERVES FOR 
CENTURIES 


PIPE 


i 
7 
Century now embers 
‘ 
GAS MEN 
| 
A 
NG 
THE CONSUMER'S GAS CO, OF TORONTO 
Torente, Onterie ha 
oe DEPT. OF PUBLIC WORKS mee: 
a 
WILMINGTON WATER DEPT. 
WATER DEPARTMENT . 
46 City of Winchester, Virginie Age 
WATER DEPARTMENT 
City of Winston Salem, Nerth Caroline 
Pennsylvania 
WATER DEPARTMENT 
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(Continued from page 6) 


Logic’s at work on the water bill and there’s no telling where it 
will stop. It all started, of course, when someone in authority either: rea- 
soned or sensed that just as water carried sewage away, the water bill should 
carry the charge for sewage disposal. That was the beginning of what is 
now a common practice of joint administration of water and sewer ac- 
counts. And now, in Detroit, the logic is being carried one step further, 
for when the city received permission from the state legislature to purchase 
garbage disposal units and rent them to home owners, it immediately picked 
on the water bill as the logical method of collecting rental fees. We haven't 
figured out yet whether the next step is washing machine rental or just 
plain laundry bills, but we'll let you know. Meanwhile, the thought of 
getting along without water usually keeps that bill on top of the pile, what- 
ever its added attractions. 


James P. Stewart has been elected president of De Laval Steam 
Turbine Co. He has been with the firm since 1946 and has been its execu- 
tive vice president since 1949. Currently he is also president of the Hy- 
draulic Inst., a trade association for the pump manufacturing industry. 


(Continued on page 10) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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DO YOU NEED 
Wz 


A VENTURI TUBES 


1, An 18-6” diameter 
bronze 


3. 96” diameter Venturi 
Tube with plate steel up- 
stream and recovery sections, 
cast iron throat section. 


4. A 60” diameter all 
bronze Venturi nozzle. 


IMPLEX makes Venturi tubes for measuring 
S tremendous volumes of water flowing through 
large diameter pipelines. They include a variety of designs and sizes to suit 
ific conditions such as those relating to pressure, volume, and space 
limitations. 
Write, stating your particular needs, to Simplex Valve & Meter Company, 
Dept. 7, 6784 Upland Street, Philadelphia 42, Pennsylvania. 


METER COMPANY 


9 
12’-0” diameter bronze 
throat belt for use in a 
concrete Venturi Tube. } 
2. 72” diameter plate stee! 
LEX 
S| m TE 
RA 
VALVE AND 
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(Continued from page 8) 

Facts unlimited are the regular fare in Professor Don Bloodgood’s 
monthly sanitary engineering news bulletin from the campus of Purdue 
University. Thus, we have no reason at all to doubt his June lead con- 
cerning the candidate for public office who opposed spending $750,000 for a 
new water plant, stating publicly: “We do not need a water plant. I can 
turn on the faucet in my house and get all the water I need.” Certainly if 
it isn’t exactly, it is fabulously, true. What we might take issue with him 
about is his label “Elementary Particles of Water” on a list which included 
such items as the negative pi meson. To us, that’s anything but elementary, 
my dear Bloodgood. 

Fact is, it is high time we paid our respects to the professor for his 
good offices not only in providing grist for P&R, but in touting A.W.W.A. 
membership. And while we're feeling grateful to other editors, we want 
to beam beatifically at John Baylis, who writes Pure Water, monthly publi- 
cation of the Chicago South District Filtration Plant, for this lead para- 
graph in his May bulletin : 


Since 1916, I have missed very few annual conferences of the American 
Water Works Association. I go, even though I have had to pay my expenses 
70 per cent of the time. I cannot afford to miss them; otherwise, I would be 
rendering less efficient service to my employer. I am a member of other pro- 
fessional societies and try to attend their conventions as frequently as possible. 
Much valuable information is obtained from all such meetings. For me, I de- 
rive most knowledge from the water works conferences because the most talked 
about subjects pertain to water supply. The trip to Miami, Florida, was ex- 
pensive; yet I was fully repaid in knowledge gained in addition to a pleasant 
trip. Those who stayed at home because of the cost missed a good opportunity 
to learn about the up-to-date improvements in water purification. 


All facts, too, and somehow we get a much bigger kick out of finding 
them in other people’s publications. 


New Jersey’s bill to control the underground storage of natural gas 
(May P&R, p. 12) has been enacted into law. In its final form, however, 
the bill does not prohibit such storage but simply requires that a permit be 
obtained from the state Conservation and Economic Development Dept. 
Fears that ground water supplies might become polluted by the storage are 


reported to have been allayed by testimony developed at hearings on the 
bill. 


The Proceedings of the 1950 National Conference on Industrial 
Hydraulics have been published as a 347-page volume by Illinois Inst. of 
Technology, Chicago 16, Ill. Copies may be obtained from the National 
Conference on Industrial Hydraulics, located at the institute, at a cost of 


$4.50. 


(Continued on page 12) 
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-your city 
water tank 
of distinction : 


Photo shows 2,000,000 gallon municipal water 
tank of Topeka, Kansas. T. R. Griest, architect. 
Roy A. Finney, designer and consulting engineer. 


A well-designed water tank such as shown above not only has 
long-lasting utility but its beauty makes it an outstanding land- 
mark as well. Any city, large or small, can benefit by building such 
a reinforced concrete water tank. Its durability and enduring beauty 
make it a structure of which the entire community can be proud. 


Reinforced concrete water tanks can be placed in practically any 
location without marring the skyline or depreciating, the value 
of the property in the area. 


Best of all, reinforced concrete water tanks are more economical 
than other types for they require a minimum of maintenance and 
last much longer. They give true low-annual-cost service, which 
pleases water works officials, engineers and taxpayers alike. 


PORTLAND CEMENT ASSOCIATION 


33 W. Grand Ave. | A national organization to improve and extend the uses of portland cement 
Chicago 10, III. ) and concrete through scientific research and engineering field work 
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(Continued from page 10) 


“Just Add Water” is apparently the byword of the food industry 
from beginning to end these days. In past issues, we’ve spent a good deal 
of space describing the concentrated, dried, frozen and prepared foods to 
which one must “just add water.” And though we have always credited 
water with its much earlier part in food production, we’ve never seen the 
formula so clearly defined as in the discussion of the more than a million 
acres in the Columbia River basin, where “tests have shown the soil will 
grow nearly anything once water is added.” 

What brought the subject up was the pushbuttoning last June of the 
first of a dozen Coulee Dam pumps that will just add water to those acres 
from the 1,500,000-acre-ft. supply behind the dam. The first unit, which 
will boost some 720,000 gpm. a total of 280 ft. to supply a total of 85,000 
acres, is the largest water pump in the world. But behind its 65,000 hp.., 
of course, is just the same water, providing the first of the nearly 2,000,000 
kw. of capacity that the final plant will produce. 

Whatever the job, you can count on water. 


Harmon E. Keyes, chemical and metallurgical engineer, has joined 
the technical staff of Infileo Inc. as a special consultant, primarily on the 
autoxidation process for producing sulfuring acid or iron sulfates from stack 
gases, a field in which he has done much work. The process is currently 
in use at the water and sewage plants in Phoenix, Ariz. 


F. W. Kittrell, formerly chief of the Stream Sanitation Section for 
TVA, is now in the Advisory Field Services Branch, Isotopes Div., Atomic 
Energy Commission, at Oak Ridge, Tenn. He has been placed in charge 
of the sanitary engineering phases of radioisotope use and disposal and is 
working on a plan to enlist the cooperation of state health departments in 
the supervision of this work. Kittrell is the new secretary of the A.W. 
W.A.’s Water Resources Div., succeeding George Ferguson. 


(Continued on page 14) 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 
P. O. Box 307 Muscatine, lewa 
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OPERATING PRINCIPLES: 


The Permutit Spiractor gives you 
maximum output of calcium-free 
water, in minimum time and 
space. 

Accelerated precipitation is pos- 
sibie through intimate contact 
with solid catalyst granules. 


Water swirls upward through 

the catalyst bed, depositing calcium in layers 
around the granules. This precipitated hard- 
ness is as easy to dispose of as moist sand. 
The output is soft, stable water. 
Write for further information without obliga- 
tion, to The Permutit Company, Dept. JA-8, 330 
West 42nd Street, New York 18, N. Y., or to 
Permutit Company of Canada, Ltd., 6975 
Jeanne Mance Street, Montreal. 


WATER CONDITIONING HEADQUARTERS FOR OVER 38 YEARS 
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Here we go again—here being New York, where a new water com- 
missioner by a new mayor is beginning to cry the same old crisis. It's 
“Water Shortage” again. Having learned at least something from the 
1949-50 routine, Commissioner Paduano started early with not only his 
pleas, prayers and appeals but such stringencies as restricting use of city 
supplies in street cleaning and lawn sprinkling. Having forgotten just 
about everything, meanwhile, New Yorkers had begun to wallow in water 
again, running consumption up to new records almost daily—the highest in 
June reaching 1,128,000,000 gpd., compared with last year’s average of 
about 900,000,000 and a dependable safe yield of 1,015,000,000, 

Broadcasting the alarm again so soon, the city’s newspapers might well 
have raised an editorial eyebrow. If nothing else, at least the Commis- 
sioner’s choice of a danger signal should have stirred some speculation, for 
if June-end storage figures are a real measure of impending trouble, we may 
as well give up now. At any rate, during the past three years, which have 
seen us go the gamut from poverty to plenty and apparently back again, our 
storage at that season has varied only 4.1 per cent, between this year’s 89.2 
per cent and last year’s 93.3, dry 1949 ebbing in at 90.7, Even at 24 bil- 


lion gallons per percentage point, that would be mighty little margin for 


error. 
i But the press has been kind—all too kind, really—in excusing and ex- 


plaining and expecting the best. Thus one editorial points out that “given 
a little luck on rainfall, effective public conservation might remove the 
threat of an emergency by fall” and optimizes that we are two years closer 
to completion of the Delaware system. Another editor reassures us with 
the remainder that the 100-mgd. Hudson River reserve is now available. 
As a matter of fact, everyone is all too kind and too ready to suggest new 
means of adding to New York City’s watershed. One day it was Joseph 
O’Brien, president of the Water Research Society, who proposed pumping 
Lake Erie into the present Catskill system through wood-stave pipe. That 
brought a howl from another willing waterer who called attention to his 
priority in proposing a similar, “more sensible” pumping of Lake Ontario. 
Next thing you know it will be the California-Arizona-New York con- 
troversy on the Colorado River. 


L. B. McKnight, vice president and director of Chain Belt Co., has 
been elected to the newly created position of executive vice president. His 
connection with the firm dates from 1927. 


Merrill L. Riehl, for the past five years chief chemist at the Ohio 
Dept. of Health Labs. at Columbus, has become superintendent of water 
purification for the Mahoning Valley Sanitary Dist. at Youngstown, Ohio. 


(Continued on page 16) 
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VALVE GATE 


In an ordinary gate valve, when in a partly open 
position, flow of water constantly causes the 
downstream gate to ¢ilt into the downstream 
port opening. That means the gate face gouges 
the valve seat, causing scarring and leakage. 
But in the Rensselaer Square Bottom 
Gate Valve, the gate cannot tilt. It runs 
on tracks al! the way. It is held steady 
and clear of the valve seat by three point 
support right to the momen: of closing. 
The diagram shows why the Rensselaer 
Valve Gate never touches the seat except 
in fully closed position — hence doesn’t 
scar or scuff it, and remains og through 
long years of service. Ideal for emer- 
gency shutoff, frequent operation, throt- 
tling, and vertical pipe lines. 
Call your experienced Rensselaer rep- 
resentative for more data on this and 
other Rensselaer products, 


VALVE 
. ® Gate Valves Square Bottom Vaives 
GATE 1w CLOSED BOBITION Check © Tepping Sleeves and Volves * Air Release Volves 
TROY, NEW YORK 
Division of Neptune Meter Company 
Atlanta, Bala-Cynwyd, Pa., Chicago, Denver, Haverhill, 
Mass., Kansas City, Los Angeles, Memphis, Oklahoma 
City, Pittsburgh, San Francisco, Seattle, Waco. 
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(Continued from page 14) 


180,000 board feet of good from last November’s ill wind has been 
offered for sale by the East Orange, N.J., water commission in an effort 
to salvage something from the 1,200 watershed trees that were victims of the 
big blow. Meanwhile, the water department is setting out some 7,000 re- 
placements to help hold its water. The smaller they are, . 


William W. Aultman, water purification engineer for the Metro- 
politan Water Dist. of Southern California, has accepted the post of assistant 
director of the Miami, Fla., Dept. of Water & Sewers. He has been con- 
nected with the Metropolitan District for over 20 years, and was currently 
serving as California Section secretary-treasurer. The change in status 
will become effective on or about September 1. 


More than 38 years of service to a water utility were fittingly ter- 
minated by an appreciative celebration when Thomas Robertson retired as 
mechanic of the Glen Ridge, N.J., Water Dept. What started out as an in- 
timate gathering turned out to be a community event as a host of associates, 
borough officials and plain well-wishers turned out to do “Scotty” honor. 


(Continued on page 18) 


On Call... 
to tell your story for you! 


Willing Water wants work on or as 
your public relations staff. Let him 
be your spokesman to your customers 
... to your personnel. You'll find him 
a master of the art of putting across 
your ideas...of soliciting co-operation 
...0f establishing good will. Call him 
up...put him to work on your public- 
_ity, your signs, your bulletins, your 
bills, your reports... you'll find him 
ready, able and, of course, willing. 
Low-cost blocked electrotypes or 
newspaper mats, in 32 different poses, 
are immediately available to you. 
sale now for a catalog and price 
st to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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Take the headache out of lime 
slaking with continuous, automatic 
OMEGA lime slaking equipment. 
Omega Slakers are the “last word” 
in every detail: they include the right 
components for your particular re- 
quirements. Dependable Omega Feeders (Belt Gravimetric, Loss-in-weight, or 
Universal) are combined with high speed mixers, thermostatic controls, tank 
insulation, vapor removal devices, and many other important features to 
insure high slaking efficiency at minimum operating cost. Omega Slakers are 
furnished for any lime feeding load from 50 Ibs. to 10,000 Ibs per hour. 
For informative Bulletin E1-40, address Omega Machine Company (Division 
of Builders Iron Foundry), 365 Harris Avenue, Providence 1, R. |. 


OMEGA PRODUCTS 
Belt Gravimetric Feeders * Loss-in-Weight Gravimetric Feeders * Universal 
Feeders * Rotolock Feeders * Lime Slokers * Laboratory Stirrers * Precision 
Solution Feeders * Disc Feeders * Rotodip Solution Feeders * Dust 
Chemical Elevators 


a The Last Word in Feeders 
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(Continued from page 16) 


T. H. Collins, formerly manager of the Ozark, Ala., water works, 
has been appointed distribution superintendent of the Birmingham, Ala., 
water works system. Before the Ozark works were acquired by the city, 
he had been associated with the Alabama Water Service Co. at several of 
its plants in that state. 


Fluoride dosage control is said to be aided by use of the Taylor Water 
Analyzer, a product of W. A. Taylor & Co., 7300 York Road, Baltimore 4, 
Md. The determination, which utilizes a modification of the La Mar 
method, is made by adding a single reagent to the water to be tested and 
comparing the resultant color with a set of liquid standards. The standards 
are permanently mounted in a plastic slide and are warranted not to fade. 


The formation of Dresser Equipment Co. as an operating subsidiary 
of Dresser Industries, Inc., has been achieved by the consolidation of Kobe, 
Inc., and International Derrick & Equipment Co.—both Dresser subsidi- 
aries. They will now function as the Kobe and Ideco divisions, respec- 
tively, of Dresser Equipment Co. 


(Continued on page 72) 


“Push-button” operation of 
valves, with valve status 
indicated on control pan- 
els is the simplest. surest 
and safest method of open- 
ing and closing valves. 
Where valves are inac- 
cessibly located, or where 
emergency may require 
positive operation from a 
remote area... the best 
solution is LimiTorque. 
Damage to stem, seat, 
lisc, gate or plug is pre- 
vented in closing by the 
Torque Seating Switch 
which limits the torque 
and shuts off the motor 
wimitorque is widely used in Weter Works before trouble occurs. 
Can be actuated by any 


PHILADELPHIA GEAR WORKS, Inc. available power source. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. May be obtained through 


our valve manufacturer. 

New York Pittsburgh e Chicago Houston Lynchburg, Va. 
Write for catalog L-50 on your 
In Canada: William and J. G. Greey, Limited, Toronto Business Letterhead, please. 
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Installed in Cleveland 


This photograph was taken 
recently during construction of 
Section 1 of the Division-Almira 
Water Main, originating at the 
Division Avenue Pumping Station 
in Cleveland. The new main con- 
sists of approximately 23,000 ft 
of 48 in. and 36 in. Bethlehem 
Tar-Enameled Water Pipe. Nearly 
250 girth seams in the line were 
field-welded; other joints were 
made with mechanical couplings. 
The Kalill Company, Cleveland, 
was the contractor. 

Bethlehem Tar-Enameled Water 
Pipe is ideal pipe for water-main 
service because of its durability 
and economy. It can be installed 
conveniently in any type of terrain. 
The pipe is resistant to incrusta- 
tion and corrosion because it is 
generously coated, both inside 
and out, with a smooth, uniform 
layer of coal-tar enamel. Leak- 
proof girth seams can be obtained 
by welding or riveting, or with 
mechanical couplings. 

Bethlehem Tar-Enameled Water 
Pipe is made in 40-ft lengths, and 
in all diameters from 22 in. i.d. 
up to the largest permitted by 
common carriers. 

If you’d like to have additional 
information about this top-quality 
pipe, get in touch with the nearest 
Bethlehem office. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


gETHLEHE * 


BETHLEHEM 


WATER PIPE 


. Miles of Steel Water Main 
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Water Supply and Treatment. Charles P. Hoover. National 
Lime Assn., 925—15th St., N.W., Washington 5, D.C. (7th ed., 
1951) $1.25 plus 12¢ postage 


This new version of an old standby was revised by C. P. Hoover 
shortly before his death. It is published within cloth covers for the 
first time, thus increasing its durability. New material has been 
added on lime sludge disposal and reclamation, total hardness deter- 
mination, ion exchange and recarbonation of softened waters. Since 
the first edition appeared in 1934, approximately 50,000 copies of the 
book have been distributed. 


Building Code Requirements for Reinforced Concrete—ACI 
318-51. American Concrete Inst., 18263 W. McNichols Rd., Detroit 
19, Mich. (1951) 50¢ 


This document, intended to be incorporated in or adopted by 
reference in a general building code, is a revision of a previous stand- 
ard for the design and construction of reinforced concrete buildings. 
A significant change is to eliminate the necessity for anchoring hooks 
for new-type deformed reinforcing bars under certain circumstances, 
thus permitting substantial steel savings. Plain bars must still be 
hooked under the code. 


Advanced Fluid Dynamics and Fluid Machinery. R. C. 
Binder. Prentice-Hall, Inc., New York (1951) $8 


Intended for the specialist, this volume is considered an extension 
of beginning studies on fluid flow, and is designed as a preliminary step 
toward more advanced studies. The book is divided into three parts, 
of which the first deals with one-dimensional compressible flow, flow 
with friction and heat transfer, and boundary layer flow. Part II is 
a discussion of fluid machinery, such as pumps and turbines. Part 
III reverts to the part I discussion of fluid dynamics, but on a more 
complex level. 

(Continued on page 22) 
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CAN YOU GET 
RELIABLE EQUIPMENT 


FLUORIDATION? 


If yours is one of the pioneer 
cities planning a fluoridation pro- 
gram, it will pay you to come to 
%Proportioneers% for your equip- 
ment. Already we have had almost 
six years’ experience in this revo- 
lutionary phase of water treating. 
Whether you want a simple chemi- 
cal feeder, or a complete installa- 
tion with accessories for automatic 
proportional fluoridation, you’re 
sure and you're safe if it’s 
%Proportioneers%. Mail coupon 
or write for data and recommen- 
dations. 


(1) Pioneers 


ANSWER: 


oy Chanticleers 


PROPORTION 1 


% Proportioneers, Inc. % 
365 Harris Ave. 
Providence 1, R. 1. 


Please send Bulletin SAN-9 
Name 


g Company 
@ Street 


City... 


(3) Privateers 


— 
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(Continued from page 20) 


Pollution control activities of the U.S. Public Health Service, 
acting under the 1948 Water Pollution Control Act, include the publi- 
cation of a series of 15 river basin summary reports, to be followed by 
detailed reports at a later date. The first publication in this “Water 
Pollution Control Series” is a national summary of pollution data. 
Of the individual basin reports, one—on the Tennessee River—has 
been published, and another—on the Missouri—is in press. The 
others are scheduled to appear within the next few months. Other 
publications of U.S.P.H.S. which deal with pollution are: 


Water Pollution in the United States. No. 1 in Water Pollu- 
lution Series. This is a 44-page, nontechnical report generally pre- 
senting the background of the pollution problem, its analysis, and the 
cost of and responsibility for its solution. 


Tennessee River Drainage Basin. No. 2 in Water Pollution 
Series. This is a 121-page treatment of both the entire basin and the 
eight subbasins. 


Clean Water Is Everybody’s Business. Public Health Service 
Pub. 11. A nontechnical, 26-page booklet, this publication is in- 
tended to stimulate antipollutional interest and action by individuals 
and civic groups. 


Suggested State Water Pollution Control Act and Explana- 
tory Statement. Public Health Service Pub. 49. An exposition 
and text of a proposed act for the states is presented, in accordance 
with Congressional direction, in order to encourage enactment cf 
uniform state laws. 


Water Pollution Control. Excerpts from 4A Water Policy for 
| the American People. Public Health Service Pub. 58. Various por- 
' tions of Vol. I of the President’s Water Resources Policy Commis- 
- sion report have been reprinted in this booklet. The material re- 
printed, all of which bears on the pollution problem, includes Chapter 
12, “Domestic and Industrial Water Supply”; Chapter 13, “Pollu- 


tion Control” ; and excerpts from other sections. 


Copies of these publications may be obtained from the Div. of 
Water Pollution Control, Public Health Service, Federal Security 
Agency, Washington 25, D.C. 
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Superior strength... economy of design 


In AMERICAN CONCRETE CYLINDER PIPE these four advanced design 
features give you greater strength with greatest economy of steel components. 


100 psi and greater. j positive water seal or mem- 
brane as well as part of the 
required total steel area*. (Thick- 
ness of the cylinder varies ac- 
cording to pipe diameters and 
general design requirements). 
Each cylinder is hydrostatically 
tested to a unit stress of at least 
22,000 psi. 


Centrifugally spun concrete 

lining is of proper mixture 
and dense compaction. Its thick- 
ness adds rigidity and strength 
through “arching” effect (nom- 
inal minimum lining thickness is 
¥%” for 14” and 16” diameters 
and %” for larger diameters). 


\ 
[3] Steel reinforcing rods, which sup’. C¥lnder is lined prior to rod 


wra 
plement the required steel area*, pping 


are wrapped under measured tension Dense concrete jacket or 
and accurate spacing around the con- coating (nominal minimum 
crete lined cylinder. The section modu- 1” thickness over the cylinder) is 
lus is thus increased while the concrete “locked” around the rod wrap- 
lining is placed under slight initial ping over the entire surface of 
compression. The result is, in effect, a the cylinder. This is an impor- 
modified prestressed design. tant structural feature. 


*Total cross sectional steel area is based on 13,500 psi max. allowable unit stress at the de- 
sign operating pressure. 


Superior design affords the most economical and effective use of steel and 
concrete to produce the best quality of pressure pipe at less cost to the purchaser. 
Economical first cost plus ease of installation, sustained capacity and trouble 
free service all help to reduce the cost of delivered water. 


Complete information upon request. © 1950—A. P. & C. Co. 


Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


mer P. 0. Box 3428, Terminal Annex, 
f) PIPE AND CONSTRUCTION CO. ) Los Angeles 54, California 


Main Offices and Plant—4635 Fire- 
stone Bivd., South Gate, Calif. 


District Sales Offices and Plants — Oakland @ San Diego © Portland, Ore. 
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Floctrols 
Verti-Flo 
Clarifiers 

Flash Mixers 


Ashland, Water Filtration Plant employing 2 Rex Flash Mixers ; 2 Rex 
three-stage 3 2 Rex Verti-Flo settling 
Cony Collectors. Plant Capacity—6 MGD. 


Sludge 
A. D. Harvey & Associates, Medford, Oregon. 


Where you want rea/ results from your water treat- 
ment plants... clearer effluent... maximum at minimum cost 


in new or existing installations, check Rex C 


REX FLASH MIXERS effect almost instanta- 
neous dispersion of chemical throughout the water. 
Installed in small tanks immediately preceding 
flocculation tanks, they provide an exclusive 
double mixing action. Slow rotation is combined 
with fast top-to-bottom turnover for most thor- 
ough mixing. 


REX FLOCTROLS are low in initial cost and 
cut chemical requirements to the minimum. Prop- 
erly proportioned, scientifically designed paddles 
++. rotating baffles... fixed partition walls with 
center ports ... are so arranged that thorough 


For all the facts on these efficient units, 


arification Equipment. 


mixing is assured and short circuiting eliminated. 
Fast tapered mixing by zones assures large, 
readily settleable floc. 


REX VERTI-FLO CLARIFIERS deliver a 
highly clarified effluent with an extremely short 
detention time. A series of adjustable weirs and 
baffles divide a rectangular settling tank into a 
series of cells. Close distribution of flow among 
the cells is accomplished by adjusting the weirs. 
A combination of large weir length and low 
vertical velocities assures a clearer efflvent, far 
greater capacity . . . minimum cost. 


CHAIN BELT COMPANY 50-205 B 


mail the coupon ‘ 1609 W. Bruce Street 
H Milwaukee 4, Wis. 
1 Please send me Bulletins Nos. 47-9 and 
48-39 
1 
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Professional Services 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd Se. Gainesville, Fia. 


Cuas. B. Burpicn Lours R. Howson 


NALD H. MAXWELL 
ALVORD, BURDICK & HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sew Disposal 


erage, Sewage 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 


Consulting Engineers 
L. Boczrr Ivan L. Boorrtr 


Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists— Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 

American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 
Treatment 
Water Supply—Purification 
Refuse Dis Anal 
Valuations— 


110 William St. 2082 


New York 7, N.Y. Conn. 


BLACK & VEATCH 
Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reporte 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
(Formerly Micholas S. Hill Associates) 


Water 
Hyrpraviic DeveLopmMENTs 


Reports, Valuations, Rates, 
Chemical and Biological 
112 B. 19th Se., New York 3, N. Y 
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City Planning Reports Valuations 
Laboratory 
121 Broad St. 7, Pe. | 
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BURGESS & NIPLE 
Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 
584 E. Broad St. Columbus 15, Ohio 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 

Rail i Hig! 

G ti Bri 
rade Separations—Bridges—Subways 


Investigations—Reports—A ppraisals 
Plans Supervision of Conswastion 


150 N. Wacker Drive 
Chicago 6 


79 McAllister Se. 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 

Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 EB. 9th Se. 


NORMAN O. ELDRED 
Consulting Engineer 


Water Works, Softening and Filtration 
Plants. Municipal and Industrial Water 
Conditioning Equipment of All Types. 
Designs, Plans, Estimates, 
Reports, Supervision. 


508 Draper St. 
Vicksburg 3271 


Mich. 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. Bennerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


FAY, SPOFFORD & THORNDIKE 


Carroll A. Farwell Howard Williams 


Warer anv 
Suwerace Sewace TREATMENT—AIRPORTS 


Investigations Reports Designs Valuations 
of Construction 
New York 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 
6 Beacon St. Boston 8, Mass. 


FINKBEINER, PETTIS & STROUT 


Carueton 8. FINKBEINER C. E. Perms 
Srrovut 


Harotp K. 
Consulting 
a , Water Treatment, 
PRY, 


reatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 BE. Park Way at Sandusky 
PITTSBURGH 12, PA. 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 National Standard Building 
Houston 2, Texas 


CH-1624 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply—Sewerage 

Flood Control & Drainage—Bridges 
Ornamental Street Lighting—Paving 
Light & Power Plants—Appraisals 


351 EB. Ohio St. Chicago 11 


FULBRIGHT LABORATORIES, Inc. 
Consultants 
Chemists and Chemical Engineers 
Industrial Water and Waste 
Surveys 


Tel. 5-5726 
Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 
Water Works—Sew 
Industrial 
& 


Scranton, Pa. pig 


Professional 
Senwices 


(contd.) 


G. L. GEISINGER 
Consulting Engineer 
Water Works—Treatment—Filtration 
Design—Operation— Reports 
Laboratory Analysis 
122 Biliott Ave., W. Seattle 99, Wash. 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 


Design, Constructjon, Operation and Management 
Reports and Valuations 


2314 Girard Trust Co. Bidg. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 


Municipal and Industrial Water Supply 
and Treatment 


Sewage and Waste Disposai 
Reports, Design, Construction Operations 
110 Bast 42nd Street New York 17, N.Y. 


Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 
Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa, 


HORNER & SHIFRIN 
Consulting Engineers 
W. W. Horner 8. W. Jens 
H. Shifrin E. E. Bloss 
V. C. Lischer 


Shell Building Se. Louis 3, Mo. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 
of Origin of Pumps, Tanke, 
Conduit, Pipe and Accessories 


HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
A. A. Bunaze F. C. F. W. Jones 
Consulting Engineers 


Water, Sewage, G Industrial 
Wastes, Valuations—Laboratories 


Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


THE JENNINGS-LAWRENCE CO. 


C. C. Walker F. L. Swickard 
B. IL. Sheridan R. L. Lawrence 
Civil & Municipal 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


N. Third Street Columbus 15, Ohio 
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JONES, HENRY & Parsons, Brinckerhoff, Hall & Macdonald 
SCHOONMAKER G. Gale Dixon, 
(Formerly Jones & Henry) Engineers 
Consulting Sanitary Engineers Dams Water Works Sew: 
Ai Bridges Tunnels 
Water Works Traffic & Highways 
8 
Sewerage & Treatment Harbor Works Valuations 
Waste Disposal Power Developments Industrial Buildings 
Security Bidg. Toledo 4, Ohio 51 Broadway, New York 6, N.Y. 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pe. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ernest W. WuirLock 
G. G. Werner, Jr. 


Investigations, Reports, Plans 


Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 18, N. Y. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 
Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


THE PITOMETER COMPANY 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distr ‘bution Studies 
Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


Roberto Meneses Hoyos & Co. 
Ground Water Engineers 
Water Supply Geophysics 
Test Drilling Flow Tests 
Explorations Reports 
Design, Valuations & Supervision 
Reforma 12 Mexico City 


LEE T. PURCELL 


Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
age Dis; 1; Industrial Wastes; a 
Design; Supervision o! 
nstruction & Operation 
Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse 

and Industrial Wastes Problems 

Airfields Valuations 
Laboratory 


Boston 773 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment. 
Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


THE H. C. NUTTING COMPANY 
Engineers 
Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


RIPPLE & HOWE 
Consulting Engineers 
O. J. B. V. Hows 
Appraisals— Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
426 Cooper Bidg., Denver 2, Colo. 
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» NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


Professional 
Seruices 


(contd.) 


RUSSELL & AXON 
Consulting Engineers 
Gro. 8. Russe. F. E. Wencer 
Wititamson, Jr. 
Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
St. Louis 2, Mo. Daytona Beach, Fla. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Reports Appraisals 
209 South High St. Columbus, Ohio 


SAMUEL SHENKER 


Chemical Consultant 


Water Treatment 
Laboratory Service 


155 S. Broadleigh Rd., Columbus 9, Ohio 


WESTON & SAMPSON 


Consulting Engineers 


Water Sup; ¥ and Purification; Sewerage, 
Sewage an ‘Industrial Waste Treatment. 
Reports, ns, Supervision of Construc- 
tion and Operation; Valuations. 
Chemica! and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 
Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WALTER N. WHITE & 


WILLIAM F. GUYTON 
Consulting Ground-Water Hydrologists 
GROUND-WATER SUPPLIES 
Evaluation; Planning of New Developments; 
Operational and Maintenance Advice; Legal 

; Artificial Recharge, Induced River 
Infiltration, Well Interference and Other 
Ground-Water Problems. 


307 W. 12th St. 10 10 Mississippi Ave. 
1, Texas Silver Spring, Md. 


SMITH AND GILLESPIE 
Consulting Engineers 
Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 


Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 
Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airporte—Electric Power 


Hershey Building 
Muscatine, Ia. 


WHITMAN, REQUARDT 
& ASSOCIA 
Engineers 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, 
Supervision, Appraisals 


Consultants 


1304 Se. Paul Se. Baltimore 2, Md. 
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AMERICAN 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 
Applications received June 1 to June 30, 1951 


Arrowhead Lime & Chemical Co., H. R. 
Brookman, Vice-Pres., 1840 E. 25th St., 
Los Angeles 58, Calif. (Assoc. M. July 
*51) 

Banik, John A., Field Service Engr., Flox 
Co., 119 Park Ave., Grand Forks, N.D. 
(Apr. P 

Barbieri, Vincenzo, Chief San. Engr., 
High Commissariat for Hygiene & 
Public Health, Palazzo Viminape, 
Rome, Italy (July ’51) MP 

Barning, Carl Phillip, Jr., Chemist, Water 
Works Dept., Evansville, Ind. (July 

Brookman, H. R., see Arrowhead Lime & 
Chemical Co. 

Burris, Michael M., Cons. Engr., 485 
Engle St., Englewood, N.J. (July 51) 
MPR 

Carey, James W., Cons. Engr., Carey & 
Kramer, 1917—1ist Ave., Seattle 1, 
Wash. (July MPR 

Carlson, Ernest C., Supt., Water Dept., 
Berkley, Mich. (July ’51) MP 

Carter, J. Gordon, Asst. Supt., Water 
Dept., 106 W. Lake St., Petoskey, Mich. 
(July ’51) P 

Casler, Vernon C., Supervisor of Public 

Works, Borough of Seaside Heights, 

Seaside Heights, N.J. (July ’51) 
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Cave, Reginald John, Cons. Engr., 1553 
Robson St., Vancouver, B.C. (Apr. ’51) 

Chisholm, William Orville, Engr., James 
F. MacLaren Assocs., 705 Yonge St., 
Toronto 5, Ont. (July ’51) 

Crawford, Ronald, see Mountain Lakes 
(N.J.) 

Di Franco, Salvatore, Utility Chief Engr., 
Socony Vacuum Italiana, Naples, Italy 
(Jan. ’51) MPR 

Duszynski, Edwin J., Mgr., Water Utility, 
3555 E. Pabst Ave., Cudahy, Wis. 
(July ’’51) MP 

Ehly, Charles George, Water Purif. 
Foreman, E. I. Du Pont de Nemours & 
Co., Inc., Box 1477, Richmond, Va. 
(July MP 

Eidson, Clarence S., Engr. & Director, 
Water & Sewer Dept., City Hall, 
Waycross, Ga. (July '51) 

Foley, Frank C., Head, Ground Water 
Div., State Geological Survey, Urbana, 
Ill. (July ’’5i) R 

Hardon, Dale W., Master Mechanic, 
Central Fibre Products Co., Tama, Iowa 
(July 

Hill, R. Travis, Bacteriologist, State Dept. 
of Health Lab., Box 1877, Richmond 19, 
Va. (July P 

Holt, Robert B., see Springfield (Ohio) 
Water Div. 

Horn, Paul, Mgr., Water Works Utility, 
Bourbon, Ind. (July ’51) 

Huffschmidt, E. G., see Industrial Iron 
Works 

Humphreys, Lowell K., City Engr., City 
Hali, Hiawatha, Kan. (July ’51) MPR 

Industrial Iron Works, E. G. Huffschmidt, 
Partner, 6011 S. W. Macadam, Portland 
1, Ore. (Assoc. M. July ’51) 

Jennings, Richard T., Asst. Hydraulic 
Engr., Water Bureau, State Public 
Service Com., 233 Broadway, New York 
7, N.Y. (July ’51) 

Johnston, Donald P., Secy.-Mgr., 
Carlsbad Mutual Water Co., Box 7, 
Carlsbad, Calif. (July ’51) M 

Jones, William A., Water & Gas Distr. 
System, Box 787, Marfa, Tex. (July 
°51) MPR 

Kuykendall, Robert P., Sales Engr., 

Infilco Inc., 802 Kennedy Bldg., Tulsa, 

Okla. (July ’51) 


TOTAL 
| >; BOOD + 
JUL | | 1951 
| 
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Laverty, Gordon Laurence, Jr. San. Engr., 
East Bay Munic. Utility Dist., Box 720, 
Oakland, Calif. (July °51) MP 

Macfarlan, Donald, Jr., Dist. Sales Mgr., 
Pennsylvania Salt Mfg. Co., 1114 Buhl 
Bldg., 535 Griswold St., Detroit 26, 
Mich. (July '51) 

MacLaren, James W., Engr., James F. 
MacLaren Assocs., 705 Yonge St., 
Toronto, Ont. (July '51) 

Maclean, Donald G., Engr., James F. 
MacLaren Assocs., 705 Yonge St., 
Toronto, Ont. (July 

Martin, R. Roger, Gibbs & Hill, Inc., 11 
W. 42nd St., New York 18, N.Y. 
(Jan. MPR 

Me Duffe, Peter P., Waterworks Supt., 
108—26th St., N., Brandon, Man. (Apr. 
"51) 

McGinnis, Robert M., Waterford Town- 
ship Engr., 4995 W. Huron St., Pontiac, 
Mich. (July MPR 

Metallizing Engineering Co., Inc., Vernon 
R. Smith, Mgr., Sales Promotion Dept., 
38-14—30th St., Long Island City 1, 
N.Y. (Assoc. M. July ’51) 

Mitchell, Ward, Water Plant Operator, 
Marine Corps Recruit Depot, Parris 
Island, S.C. (Apr. ’51) P 

Mountain Lakes, Borough of, Ronald 
Crawford, Engr. & Supt., Water Dept., 
160 Boulevard, Mountain Lakes, N.J. 
(Corp. M. July ’51) 

Nicholson, Robert M., Village Engr., 
1560 Lakeshore Rd., Long Branch, 
Ont. (July '51) 

O'Connor, Leo, see O'Connor Rust-Proof- 
ing Co. 

O’Connor Rust-Proofing Co., Leo O’Con- 
nor, Vice-Pres., 13810 S. Vermont Ave., 
a Angeles 44, Calif. (Assoc. M. July 
"51 

Palmer, Kenneth C., Supt. of Water 
Dept., Bolton Landing, N.Y. (Apr. 
MPR 

Paul, Kendall Saxman, Water Works 
Operator, San Luis Rey Heights Mutual 
Water Co., Star Route 1, Box 50, 
Fallbrook, Calif. (July '51) M 

Perkins, Gertrude, (Miss), Acting Megr., 
Waveland Water Co., Box 125, Wave- 
land, Miss. (Apr. ’51) M 

Petty, Harold N., Chief Supervisor, 
Utilities, General Electric Co., Richland, 
Wash. (July '51) MPR 
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Pickett, John M., San. Engr., Post Engr., 
Camp Polk, La. (July ’51) MR 

Poole, George M., Bacteriologist, Water 
Works, Evansville, Ind. (July’51) MP 

Powell, Hugh B., Mayor, Keysville, Va. 
(July ’51) M 

Powell, Leon, Water Plant Operator, 
State Hospital, Spencer, W. VA. (July 
MP 

Price, Jacques, Cons. Civ. Engr., Box 
340, Windsor, N.S. (July ’51) 

Priess, LeRoy, Supt., Utilities, Stafford, 
Kan. (July '51) MPR 

Ratcliffe, Donald K., Salesman, Gen. 
Chem. Div., Allied Chemical & Dye 
Corp., Box 970, Charlotte, N.C. (July 

Rateuke, John H., Water Supt., Washing- 
ton, Kan. (July 51) MP 

Rudolph, John H., Secy., Concrete 
Supply Co., Inc., 2020 W. Iowa St., 
Evansville, Ind. (July ’51) 

Sanchez, Herman, Water Supt., Bernalillo, 
N.M. (July ’51) MPR 

Simmons, L. R., Supt., Water Works, 
Grand Saline, Tex. (July ’51) 

Smith, Vernon R., see Metallizing Engineer- 
ing Co., Inc. 

Smith, W. R., Supt., Water Production, 
Box 1213, Duncan, Okla. (July '51) 
Spencer, Jay Warren, Jr., Sales Engr., 
Water Meter Div., Rockwell Mfg. Co., 
1000 Madison St., Denver, Colo. (July 

M 

Spielman, Harry G., Asst. Treas., C. W. 
Lauman & Co., Inc., Box 76, Bethpage, 
N.Y. (July ’51) R 

Springfield Water Div., Robert B. Holt, 
Supt., 115 S. Fountain Ave., Springfield, 
Ohio (Mun. Sv. Sub. July ’51) 

Stauff, John Henry, Jr. San. Engr., 
Headman, Ferguson & Carollo, 5915 
Hollis St., Emeryville 8, Calif. (July 
MP 

Stotsenberg, Edward George, Partner, 
Blight & Wheeler, 6331 Hollywood 
Blvd., Los Angeles 28, Calif. (July ’51) 
MPR 

Ueltzen, Max E., Mgr., Board of Public 
Works, Kennett, Mo., (Apr.’51) MPR 

Wade, Wayne D., Process Engr., Skelly 
Oil Co., Box 1121, El Dorado, Kan. 
(July ’51) MP 
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® 
Accelator solves 
Remodeled plant 


color problem for 


Sarasota, Florida 


2800 G.P.M. Accelator 
—with automatic chemical 
feeders and central control. 

Forced draft Aerator 

8 Filters, 12x15 ft. 
Clarifies, filters, removes 
color, chlorinates and 
ammoniates up to 4 m.g.d. 


Aerator AFTER 
coagulation reduces 
CO. to 5 p.p.m. 


© BETTER WATER COND 
AND WASTE TREATMENT SIN 


Bradenton, Florida 


River water of high color (up to 400 p.p.m.) and 
low alkalinity (down to 8 p.p.m.) is cleaned and 
polished in this modern Infilco installation. 
Accelator clarification, followed by forced draft 
aerator, reduces CO: content to 5 p.p.m., produces 
bright, clear, non-corrosive effluent for final 
filtration. 

CLEARER WATER FASTER with exclusive slurry recirculation 


SAVE UP TO 80% IN SPACE 
(with lower construction costs) 


SIMPLER OPERATION— mixing, coagulation, clarification 
and sludge removal all in one unit 


FASTER CHEMICAL REACTION 
HIGHER RATINGS 


INFILCO INCORPORATED | Tucson, Arizona 


FIELD ENGINEERING OFFICES 1M 26 PRINCIPAL CITIES 


— 
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ne World’s Leading Manufacturers of Water Conditioning and Waste-Treating Equipment 
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Wagner, Robert F., Branch Mgr., Thomp- 
son Hayward Chem. Co., Box 413, 
North Little Rock, Ark. (Apr.'’51) P 

Wardrop, William R., Field Repr., Metal- 
Cladding, Inc., 128 Lakeview Ave., 
Buffalo 1, N.Y. (July '51) MP 

Webb, Lester Charles, Jr., Field Repr., 
Infileo Inc., 35 W. Columbia, Orlando, 
Fla. (July MP 

Wechsler, George, Wechsler Contracting 
Co., Inc., 11 Bushnell Ave., Monticello, 
N.Y. (July 51) P 

Whitford, Robert Earl, Tech. Advisor, 
Utility Purchases, Reynolds Metals Co., 
Reynolds Metals Bidg., Richmond 19, 
Va. (July M 

Williams, J. S., Director of Public Works 
& Utilities, Box 813, Bay City, Tex. 
July '51) M 


REINSTATEMENTS 


Crabbe, Ben F., Mgrs. Repr., Box 3413, 
Orlando, Fla. (July '35) 

Gibson, William R., Northwest Filter Co., 
122 Elliott Ave., W., Seattle 99, Wash. 
(Jam. '38) P 

Laberteaux, Kenneth P., City Engr., 
Hastings, Mich. (Apr. '44) 

Marshall, W. W., Water Works Suprt., 
Orangeville, Ont. (Jan. '44) 

Pegg, J. F., Supt., Water Works Depr., 
Public Utilities Com., Blenheim, Ont. 
(Jan. 48) M 

Waller, Edward G., Pres., E. G. Waller & 
Assocs., 604 Main St., Dauphin, Man. 
(Jan. 


LOSSES 


Resignations 
Burlington Mille Corp., R. A. Gilliam, 


Div. Mgr., N. Eagene St.,. Greensboro, | 
Coe, James G., Asst. Supt., Water Plant, 


N.C. (Corp. M. Apr. "48) 

Byerley, E. F.. Local Mgr, Arkansas 
Utilities Co., 121 N. fst St.,, West Helena, 
fick. (Apr."s3) MW 

Campbell, E. W., Director, Div. of San. 
Enag., State Dept. of Health & Welfare, 
Augusta, Me. (Dec. 23) P 
88 Dunning Ave., Webster, NY. (Jan. 


Gilliam, R. A., see Burlington Mills Corp. 

Kerr, Harry, Supt., Water Works, New 
Philadelphia, Ohio (Oct. '46) 

Rian, John, Supt. of Gas & Water Opera- 
tions, Northern Indiana Public Service 
Co., 500 Broadway, Gary, Ind. (Oct. 

Young, B. C., 501 EF. Carpenter St., 
Hutchinson, Kan. (Apr. '49) 


CHANGES IN ADDRESS 


Changes received between June § and 
§, 1951 


Acevedo-Quintana, F., Cons. San. Engr., 
Edificio Araure 202, Calle Real-Sabana 
Grande, Caracas, Venezuela (Jan. '41) 

Adams, John M., Baranof Motel, 
Juneau, Alaska (Apr. '40) MP 

Arp, Robert S., 1146 W. 12th 
Albany, Ore. (Apr. 

Bailey, Pierce, [r. Engr., Div. of Water, 
Bureau of Eng., 3725 Kershaw Ave, 
Toledo, Ohio (Apr. 50) M 

Baker, City of, C. S. Vergeer, City Mer. 
City Hall, Baker, Ore. (Corp. M. Jan. 
"39) MPR 

Barton, Harry, Box |, Livingston, 
(Dee. '28) 

Basgall, V. A., sez Junction City (Kan.) 
Water Depr. 

Blasing, C. J., 4409 Roanoke Pkwy, 
Kansas City 2, Mo. (Jan. '47) 

Blew, Michael J., 3405 Tulane Dr., West 
Flyattsville, Md. (Jan. '50) MP 

Brown, Donald L., City Mar, Sheboygan, 
Mich. (Apr."49) 

Bryant Water Tank Service, H. Bryan, 
Mgr. Gen. Delivery, Odessa, Fla. 
(Assoc, M. July '46) 

Carver, Leow A., City Mgr, Burkburnett, 
Tex. (Oct. ’43) 


342 Frises, Fayerreville, Ark. (Oct. 
MP 


Cowan, G., 207 S. Broadway, Los 


Angeles 12, Calif. (Jam."4f) R 
Dawson, Dick Becker Wood Products 
Co.,. Boulder, Colo. (July 47) 
De Vera M.,. Manuel F.,. Prof. of Piydrau- 
lies, Univ. of Havana, Lagarena 151, 
Flavana, Cube (Jam 


(Comtinned on page 36) 
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A COMPOUND METER 


whose reputation for long life, accurate registration and low 
maintenance cost has been thoroughly demonstrated to the satis- 
faction of experienced water works engineers. This exclusively 
designed Compound Water Meter is made only by Hersey. 
All bronze case from 2" to 6” 
HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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Dougherty, E. R., 111 W. Main St., 
Casey, Ill. (Jan. MP 

Ellingwood, Richard E., Pres., Soft 
Water Service Co., 913 W. Bridge, 
Spokane, Wash. (Oct. ’49) P 

Evans, Edmund Boyce, 2012 Lenox Dr., 
Dayton 9, Ohio (Jan. '27) 

Fayetteville Water Plant, John E. Mahaf- 
fey, Supt., Fayetteville, Ark. (Corp. 
M. Jan. ’50) MPR 

Fetherston, Florence, (Miss), Pres., Felton 
Water Co., Felton, Calif. (Apr.'49) M 

Finke, Herbert A., Water Plant Foreman, 
107 W. 2nd St., Huntingburg, Ind. 
(Jan.’51) MPR 

Fortin, Joseph O., 188 Park Bldg., Glen 
Ellyn, Ill. (July ’42) 

General Chemical Div., Allied Chemical 
& Dye Corp., R. W. Ockershausen, 
Tech. Service, Edgewater, N.J. (Assoc. 
M. June '02) 

Gibbs, Fred S., F. S. Gibbs, Inc., 2300 
Washington St., Newton Lower Falls 
62, Mass. (July 41) P 


Gilbert, Marc, Civ. Engr., 31 McMahon, 
Quebec, Que. (July ’49) 


Greenland, J. A., Dist. Mgr., DeLaval 
Steam Turbine Co., 535—I1st Ave., W., 
Seattle 99, Wash. (Apr. '49) 


Grosboll, Lorin E., Sales Repr., Mueller 
Co., 2112 Dartmouth PI., Charlotte 7, 
N.C. (July 


Hablik, Frank J., Sr. Asst. Supt., Bureau 
of Water Supply, 1316 Crofton Rd., 
Baltimore, Md. (Jan. '42) 


Hall, Harry R., 5600—42nd Ave., Hyatts- 
ville, Md. (May 15) Fuller Award '49. 
MR 


Hamilton, John J., Munic. Authority of 
Westmoreland County, 230 S. Pennsyl- 
vania Ave., Greensburg, Pa. (Apr. '50) 

Harris, Monroe, Mgr., Pipe Dept., Johns- 
Manville Sales Corp., 1207 Architects 
Bldg., Los Angeles 17, Calif. (July '48) 

Johnston Pump Co., Perry H. Brown, 
Chief Engr., $272 E. Foothill Blvd., 
Pasadena 8, Calif. (Assoc. M. Jan. '49) 


(Continued on page 38) 


Tegul 
* MINERALEAD® *GK 
* HYDRORINGS 


*HYDROPAC 


A complete line of joint- 
ing materials and acces- 
sories for water and 
sewer pipe. Specific bul- 
letins and Technical 
Service available to 
help solve your prob- 
s. 

Write 15 Walnut Street, 
Mertztown, Pa. 


MINERAL PRODUCTS COMPANY 


MERTITOWN, PA HOUSTON, TEXAS 
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RANE 


SLUDGE CONTACT 


REACTORS 


For the Clarification of Water and 
the Recovery of Waste in Process 


s specialization in the conditioning of in- 
dustrial water supplies over the past fifty years and 
the combined years of experience of Cochrane engineers 
in that field, is your assurance of satisfactory service from 
any Cochrane installation. In the new method of sludge 
contact or removal by flocculation of impurities, turbidity, 
color or hardness, the Cochrane Sludge Contact Reactor 
accomplishes all these functions with complete efficiency 
and surprising economy. A new bulletin, Publication 5001, 
is available and will be sent on request. 


Cochrane Sludge Contact Reactors are applicable to municipal and industrial 
plants for coagulation and/or softening, removal of turbidity, color, hardness, 
taste, for fluoride removal, de-alkalization, iron and manganese removal, etc. 


COCHRANE CORPORATION 
3124 N. 17th Street Philadelphia 32, Pa. 
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Revising 
Rates 


sound recommendation for an 
upward revision of rates is, of 
course, p by an accurate and 
—* analysis of customers’ 


It is possible to make such laborious 
compilation of customers’ metered 
consumption in one’s own offices, but 
—many utilities all over the United 
States find that it pays to turn over 
the task to the Recording and Sta- 
tistical Corporation. 


Here’s why: Our specially designed 
Bill Frequency Analyzer, shown 
here, classifies and adds in 300 regis- 
ters—in one step. 


It provides data in one-half the usual 
time—and at one-half the usual 
cost It’s one of many reasons why 
we have been providing gas, electric 
and water utilities with usage analy- 
ses for years. 


Send for FREE booklet 


Get the facts about this accurate 
and economical way of analyzing 
your customers’ metered consum 
tion by wri ing for a copy of “The 
One-Step Method.” 


Recording and Statistical 
Corporation 
100 Sixth Ave. New York 13, N. Y. 
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Junction City Water Dept., V. A. Basgall, 
City Mgr., Munic. Bldg., Junction City, 
Kan. (Corp. M. Jan. '48) M 


Kern, Kasper, Foreman, Water Service & 
Mains, Los Angeles Dept. of Water & 
Power, 6626 Hazeltine Ave., Van 
Nuys, Calif. (Apr. ’51) 


Kneer, Vernon R., 1101 Ottawa, Dayton 
2, Ohio (Apr. '44) 


LaMarre, Rene J., Flat Rock, Mich.. 
(Jan. '35) Director '47-'50. 


Lane, Carl D., 1755 Marinette Ave., 
Torrance, Calif. (July '47) 


Laux, Paul G., Supt., Div. of Water, 
City Hall, Columbus, Ohio (Feb. '26) 
MPR 


Lawrence, R. E., 2205 W. 49th Terrace, 
Westwood Hills, Kan. (May ’28) 


Lewis, John V., Director, Div. of Maint. 
Operations, Dept. of Public Works, 
400 Dewey Ave., Rochester 13, N.Y. 
(Feb. ’21) M 


Lucey, Patrick J., 6355 S. California 
Ave., Chicago 29, Ill. (July ’39) MP 


Mahaffey, John E., see Fayetteville (Ark.) 
Water Plant 


McCarthy, Edward J., Pres., Edward A. 
McCarthy & Son, Inc., Claypool Hotel, 
Indianapolis, Ind. (Oct. ’49) 


McNutt, Robert J., City Mer., Hazel 
Park, Mich. (Apr. 49) M 


Mitchell, Charles A., Repr., Calgon, Inc., 
2625—6th Ave., S., Birmingham, Ala. 
(Oct. P 


Moffitt, William J., San. Eng. Asst., 
Dept. of Water & Power, 10809} 
Wilshire Blvd., Los Angeles 24, Calif. 
(Jan. ’51) MPR 


Moore, Robert Condit, Engr., Elson T. 
Killam, Cons. Engr., 529 Millburn Ave., 
Short Hills, N.J. (Jan. ’51) PR 


Morris, Robert Henry, Box 496, Ponte 
Vedra Beach, Fla. (July '48) 

Muddiman, John B. C., 2108 Baringer 
Ave., Louisville, Ky. (July '39) MPR 


Neese, L. Vincent, Sales Repr., Hersey 
Mfg. Co., 521 N. Wakefield Dr., 


Charlotte 7, N.C. (Apr. '50) 
(Continued on page 40) 
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Here's a clamp so simple that field emergen- 
cies have proved it can be installed under 
water and under 85 pound pressures by 
“feel” alone! Its matched copper-armor 
i i iti i For coupling pipe sections or for per- 
gaskets go right without manent on broken or split 
coaxing. And it assures a complete shut-off iron, cement-asbestos. or, 
: upe. SERIES 3-A to 30” widths 
of leaks on the first tightening of the clamp. (2), minal 2, 3. 4. 6 and & inch pipe, 
The Smith-Blair Full Circle Clamp is unsur- SERIES 3-B 7A" to 30” widths for 
: . nominal 4, 6, 8. 10 and 12 inch pipe. 
passed for quick, economical, permanent leak = Fyrnished'with Duronze bolts on order. 
repair service. Write for bulletin today, or write for name and address of 


see your nearest Smith-Blair Distributor. nearest Smith-Blair Distributor. 


End view of clamp showing built-in 
Copper-Armor Gaskets 


SOUTH SAN FRANCISCO, CALIFORNIA 
ALSO . . . BRONZE SERVICE CLAMPS . STEEL & C. |. FLEXIBLE COUPLINGS . FLEXIBLE REDUCING COUPLINGS 
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Niles, Charles A., Director of Sanitation, 
Suffolk County Dept. of Health, Bridge- 
hampton, N.Y. (Jan. '45) 

Ockershausen, R. W., see General Chem- 
ical Div. 

Olsen, Carl Stanford, Box F 376, Route 3, 
Bellevue, Wash. (Oct. '48) MPR 


Redwood, John P., Box 182, Niagara 
Square Station, Buffalo 1, N.Y. (Oct. 
MPR 

Roahrig, Henry L., U.S. Special Tech. & 
Economic Mission to Thailand, c/o 
State Dept. Mail Room, Washington 
25, D.C. (July 

Rutherford, Kyle W., Asst. Engr., State 
Dept. of Health, State Office Bldg., 
Richmond, Va. (Oct. '49) 


Safford, M. A., Sales Engr., Wallace & 
Tiernan Co., Inc., Columbia Turnpike 
& Troy Rd., East Greenbush, N.Y. 
(Oct. ’47) 

Schaeffer, John Joseph, Jr. Engr., Under- 
wood & McLellan, Provost, Alta. 
(July P 

Schindler, Richard R., 249 S. Highland 
Ave., Los Angeles 36, Calif. (Jan. '49) 
PR 

Schoeppel, Walter C., Sales Repr., Worth- 
ington-Gamon Meter Co., 2624 Grace- 
wood Ave., Cincinnati 24, Ohio (Oct. 
*46) 

Seufer, Paul E., 113901, Public Works 
Dept., Naval Shipyard, Navy No. 128, 
F.P.O., San Francisco, Calif. (Apr. ’37) 

Shatto, Harry Howland, Director of 
Public Works, City Hall, Hayward, 
Calif. (July M 

Silverstone, Isadore Joseph, 122-20 
Boardwalk, Rockaway Park, N.Y. (Jan. 
PR 


Smith, F. Burton, Vice-Pres., Florida 
Utilities Corp., Box 791, Orlando, Fla. 
(July 

Smith, Walter Hall, 1208 E. Washington 
St., Boise, Idaho (Jan. MPR 

Speir, William D., 335 S.W. 18th Rd., 
Miami 45, Fla. (Jan. '47) MPR 

Stewart, Spencer D., Proprietor & Megr., 
Consolidated Water Co., 2750 W. Indian 
School Rd., Phoenix, Ariz. (July '47) 

Sutphin, Roy L., Blacksburg, Va. (July 
MP 

Taylor, Harold D., 1865 Philomath Rd., 
Corvallis, Ore. (Apr. *48) 

Ulmer, Richard D., Hastings Terraces, 
Apt. 6A, 555 Broadway, Hastings-on- 
Hudson, N.Y. (Apr. P 

Vergeer, C. S., see Baker (Ore.) 

Watkins, J. Stephen, Cons. Engr., 251 
E. High St., Lexington, Ky. (Aug. ’33) 
Yoder, M. Carleton, San. Engr., 1567 
Terry Dr., Concord, Calif. (Jan. ’49) 


521 Fifth Avenue 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 
The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 
Distributed in U.S. by 
American Water Works Association, Inc. 


New York 17, N.Y. 
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To move 1,000,000 gallons of water 
per day for 21 miles 


“Contury” ASBESTOS-CEMENT 
® PRESSURE PIPE 


New one-million-gallon-a-dey water main of "Century" Asbestos-Cement Pressure Pipe 
being laid to serve the Southwestern Potash Corp. plant near Carlsbad, New 
Mexico. Installation Contractor: Western Construction Company, Hobbs, New Mexico. 


In the wide open spaces of New 
Mexico, well over 100,000 feet of 
12” “Century” Pipe will serve the 
requirements of this important 
industry. ‘‘Century”’ Pipe is also 
serving municipal and privately 
owned water companies through- 
out the United States and setting 
new standards for water main 
economy and service. 


Consider the economy: ‘‘Century” 
Pipe is moderate in initial cost. 
Though exceptionally strong, it is 
light in weight—is economical to 
ship and to store; can be handled 
easily and laid quickly. With 
““Century’’ Simplex Couplings, 
even curves up to 5° deflection per 
pipe length can be laid rapidly. 


Fast, easy laying means real 
savings on installation costs! 


The service is certain! ‘““Century” 
Asbestos-Cement Pressure Pipe 
cannot rust; is highly resistant to 
soil corrosion; tuberculation and 
electrolysis cannot affect it. In 
fact, so permanently strong is 
“Century” Pipe that it can always 
be recovered and relaid in its 
original pressure class—an econ- 
omy “plus” worth remembering! 


Before you buy or specify any pipe 
for water mains, get the cost- 
saving story of “‘Century” Asbes- 
tos-Cement Pressure Pipe. Write 
us for specifications and an 
informative booklet, ‘‘Mains with- 
out Maintenance.”’ 


K&M ASBESTOS ROPE for yarning bell and spigot 
joints will not promote the breeding of bacteria. 


Write for details. 


KEASBEY & MATTISON made 


COMPANY © AMBLER 


...Keasbey & Mattison 


© PENNSYLVANIA has made it serve mankind 


since 1873 
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42 CONDENSATION 

Key: In the reference to the publication in which 
Condensation the abstracted article appears, 39:473 (May °47) 

indicates volume 39, page 473, issue dated May 1947. 
If the publication is paged by the issue, 39:5:1 (May °47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A—Chemical Abstracts; Corr—Corrosion; I.M.—Insti- 
tute of Metals (Great Britain); P.H.E.A—Public Health Engineering Abstracts ; 
S.1.W—Sewage and Industrial Wastes; W.P.A.—Water Pollution Abstracts (Great 


Britain). 
POLLUTION CONTROL 


Destruction of Cyanide in Waste 
Waters by Chlorination. G. E. 
Epzen, B. L. Hampson & A. B. 
WHEATLAND. J. Soc. Chem. Ind. 
(Br.), 69:244 (’50). To KCN solns. 
buffered to a pH of 11, chlorinated 
lime (I) solns. equal to 2.0-2.4 g.- 
atoms of available Cl (II)/g.-mol. of 
HCN were added. Samples removed 
frequently, mixed with NaHCoO.- 
NasAsO; soln. and analyzed colorimet- 
rically with benzidine-C;H;N reagent 
for CNCl. Linear relation of log of 
the CNCI concn. against time, extrapo- 
lated to 0 min., indicated all CN ini- 
tially converted to CNC1 which rapidly 
hydrolyzes when excess of I is pres- 
ent. While only 2.2 g.-atoms of II 
was taken up per g.-mol. HCN at pH 
11.80 and up to 40 hr., the II consump- 
tion rose to 5.75 g.-atoms in 2.5-11 
min. at pH 8.18 as pH falls. Reaction 
of KCNO with I showed same pH 
dependency, suggesting that II in ex- 
cess of 2 g.-atoms per g.-mol. HCN 
required to form CNC is not directly 
used by CN, and further oxidation oc- 
curs only after CNCI has been formed 
and, perhaps, hydrolyzed. Excess II 
consumption shown to produce nitrate 
and CO: completely oxidized 
in 15 min. with 0.5 g.-atoms of II per 
g.-mol. of CNCI at pH 8.93 and 9.89, 
while at pH 7.03 and 7.96 no complete 
reaction of CNCI occurred after initial 
CNCI reaction to an equil. concn. Zn 
and Cd cyanides destroyed rapidly at 
pH 11 with 2 g.-atoms of II per g.- 
mol. of HCN, while K,Cu(CN), re- 
quired excess of II to oxidize Cu* to 


Cu**; Ni(CN). not completely de- 
stroyed except in 2 hr. or more with 
4.0-6.0 g.-atoms of II per g.-mol. of 
HCN, while K,.Fe(CN). did not react 
with I at pH 11. NaOCl was as eff. 
as I. High volatility of CNCI from 
even dild. solns. at 0° and 20° was 
demonstrated (e.g. 400 mg. CNCI per 
cu.in. of satd. air above a soln. contg. 
20 ppm. of CNCI at 20°). Treatment 
of waste waters from plating consist- 
ing in raising the pH to 11 (nitramine 
indicator), adding slight excess of I 
(starch-I, paper), allowing time to 
oxidize, and testing for CNCI with 
Aldridge reagent, shown to be satis- 
factory. After metallic hydroxides 
settled and supernatant liq. decanted 
and neutralized, effluent was not, or 
only very slightly, toxic to fish (rain- 
bow trout), perhaps because of resid- 
ual metal content—C.A. 


The Effect of Phosphorus on the 
Decomposition of Organic Matter 
in Fresh Water. C. B. Taytor. 
Proc. Soc. Appl. Bact., 2:96 (’49). 
Investigations carried out on factors 
which affect decomp. of organic mat- 
ter in water, to find what substances 
limit bact. growth. Bact. activity was 
measured by the amt. of oxygen con- 
sumed after incubation at 20°C. for a 
known period. Sometimes lake water 
used, and sometimes disd. water to 
which certain substances were added. 
Showed the rate of decomp. of org. 
matter depends on concn. of phos- 
phorus present. Inorganic phosphates 
also proved effective. If iron was 
present decomp. was retarded, suggest- 
ing iron-phosphate complexes are not 


(Continued on page 44) 
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WORTHINGTON - GAMON 


WATCH DOG 


WATER METERS 


“Watch Dog” models 

- made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Pump and Machinery Corporation 
296 SOUTH STREET, NEWARK 5, NEW JERSEY 


=, 


OFFICES IN ALL PRINCIPAL CITIES 


i 
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GLASS COLOR 
STANDARDS 


Hellige Glass Color 
Standards are safely 
mounted in unbreak- 
able plastic frames. 
They are more 
convenient and eco- 
nomical. They never 
fade or change, 
THEY NEVER FAIL. 


Write for Catalog No. 600-10 


HELLIGE 


INCORPORATED 
37168 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 


RIMETRIC APPARATU 
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readily broken down by bact. Amt. 
of oxygen used by natural waters 
could be increased by addition of glu- 
cose alone. Concluded that phosphate 
required for decomp. processes is com- 
bined with org. matter and activity of 
bact. in lake waters controlled by amt. 
of org. material available, but any 
great increase of such material will 
soon lead to condition in which phos- 
phorus is limiting factor. —lV.P.A. 


Soil Conservation and Stream Pol- 
lution. H. H. Bennetr. Unpub- 
lished paper presented at meeting spon- 
sored by Interstate Com. on Potomac 
River Basin, Apr. (’49). Discusses 
causes of soil erosion and describes 
polg. effects of silt on receiving water, 
with particular reference to conditions 
in Potomac River basin. Troubles 
caused by poln. of streams by silt in- 
clude damage to fish and shellfish, de- 
struction of plankton, silting of reser- 
voirs and waterways, and difficulties in 
treating water for industrial and do- 
mestic supply. Considers only effec- 
tive method of controlling this type of 
poln. is to prevent soil erosion— 
W.P.A. 


Standards of Stream Sanitation. H. 
W. Srreerer. Sew. Wks. J., 21:115 
(49). Recent trends in proposed 
stds. for the qual. of water in streams, 
particularly in the Ohio and Potomac 
River basins, discussed, and present 
practice in use of stds. in the U.S. de- 
scribed. Information from 45 state 
depts. of health showed in 10 states 
standards have been officially adopted, 
and in 15, stds. are used although not 
enforced by legislation. Stds. of 22 
states based on maintg. satisfactory 
conditions in streams for subsequent 
use of water for various defined pur- 
poses. Bact. and chem. stds. recom- 
mended by authorities controlling the 
Ohio River basin, Tennessee valley, 
West Virginia, and the Potomac River 
basin are given in a table and com- 


(Continued on page 46) 
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FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 
° 
SHORT BODY 


BELL & SPIGOT 
SPECIALS 


Foundry & Pipe Corp. Niven: 


SPECIFY 
“*WARREN 
PIPE” 
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CONDENSATION 


A million dollars 


worth of research available in 
convenient, usable form at less 
than the cost of printing, which 
was largely absorbed by “the 


JOURNAL. 


SURVIVAL 
AND 

RETIREMENT 
Experience With Water 

Works Facilities 
Containing vital information 
on the actual life of mains, 
valves, meters, services and 
other facilities in 26 cities, to- 
gether with 56 pages of sum- 
mary tables that condense the 


data for easier interpretation. 


Presents the facts of life 
(and death) of the facilities of 
water supplies serving almost 


10 per cent of all U. S. con- 


sumers plus 400,000 Canadians. 


576 pages $3.00 


American Water Works Association 
New York 18, Y. 


500 Fifth Avenue 
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pared. With exception of West Vir- 
ginia Water Com., authorities recom- 
mend that, on a monthly avg. number 
of coliform organisms in streams used 
for water supplies should not exceed 
50 ml., the content of d.o. should not 
be less than 6.5 ppm. and the 5-day 
B.O.D. should not exceed 3 ppm. in 
Ohio River basin and 2 ppm. in Ten- 
nessee valley and Potomac River 
basin. Bacteriologically the stds. of 
the West Virginia Water Com. are 
more stringent (10 coliform organ- 
isms/ml.) for streams used for water 
supplies and less stringent for streams 
used for recreation. Possibility of ap- 
plying same stds. in different regions 
for water to be used for similar pur- 
poses, and future trends in stream 
sanitation discussed.—W .P.A. 


Stream Sanitation in Florida. E. B. 
Puevps & D. E. Barry. Florida Eng. 
& Ind. Expt. Sta. Bul. Series No. 34 
(May ’50). Water qual. specifications 
given for water usage by different in- 
terests, such as domestic supply, bath- 
ing, shellfish growing and industrial 
needs, followed by a description of 
natural, reversible, self-purification 
stream reactions. Statistical treat- 
ment of drought flows given may be 
helpful to others making estimates of 
min. flow conditions in streams, par- 
ticularly those with incomplete avail- 
able data. Part devoted to summary 
of stream flow and poln. data on 32 
major Florida streams. Area, mean 
and min. flow over a specified period, 
pop. and industrial load are factors 
listed for each watershed. Concluded 
that while there were certain areas in 
which present pold. condition might be 
said to represent wasteful utilization 
of natural resources, preponderant 
group was suitable for every desirable 
purpose of recreation, wild life, indus- 
try, and domestic use—P.H.E.A. 


Soil Fertility and Sewage. J. P. J. 
Van VurREN. Dover Publications, 


(Continued on page 48) 
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Atcoa Sodium Fluoride is particularly suitable for the fluoridation of 
water supplies. It flows freely, dissolves at a uniform rate and is ex- 
tremely easy to handle. Moreover, you can use ALCOA Sodium Fluoride 
with confidence—because the ALCOA name on any chemical product 
assures you of a uniform high degree of purity and a dependable source 
of supply. If your community is fluoridating its water supply—or is 
considering doing so—let us show you how Atcoa Sodium Fluoride 
can do the job for you. Write to ALUMINUM CoMPANY OF AMERICA, 
Cuemicats Drvision, 624 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS ¢ TABULAR ALUMINAS * LOW SODA ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE - GALLIUM 
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Inc., New York (’50). Author has 
been concerned with municipal waste 
composting in South Africa. States 
theme is “old as the hills” and devotes 
a considerable part to soil husbandry, 
with description of how fertility has 
been wasted through ignorance. Con- 
siders growth of modern deserts is not 
result of natural conditions, but caused 
by man, and that wasteful actions are 
carried out at an ever increasing rate. 
Cites results of malpractices such as 
persistent single cropping, burning off 
vegetation, rurthless use of artificial 
fertilizers and ploughing all refuse to 
the soil which will make it impossible 
for future generations to live. Soil 
exhaustion is considered to be en- 
couraged by urban demand for cheap 
food and ingenuity of urban dwellers 
in destroying and disposing of org. 
waste products. Utilization of urban 


waste products by composting garbage, 
nightsoil, and sewage sludge, a prac- 
tice followed in Union of South Af- 
rica, helps restore fertility of land. 
General principles of composting and 
effects of various factors affecting 
rate of composting, including pulveriz- 
ing, rainfall, aeration, temp., reaction, 
suitability of plant residues, activators 
and mineral nutrients illustrated by 
results and chem. anals. of material. 
Studies and observations on fly breed- 
ing given. Certain methods of com- 
posting recommended and labor re- 
quirements and costs caled. Phys. and 
chem. characteristics of finished prod- 
uct and significant fertility value de- 
scribed. A chapter on the general im- 
portance of org. manures, importance 
of humus, mineral deficiencies, micro- 
and macro-biological activities, to- 
sether with methods of application and 


(Continued on page 50) 


How To Save Money With A 


Mixing And Settling Unit 


ASK ABOUT THE LOW COST LOW IN INITIAL COST 
HUNGERFORD & TERRY COAGULATOR 


Over 100,000,000 A of water daily 

are purified i in H.& T Coagulators. This GUARANTEED 

is positive proof that there is no mystery 

to the efficiency of these fine units. Our LOW IN OPERATIONAL COST 


Bulletin G-1 will show you who — 
them, what they look like, and the 
secret of their low initial and rbd ser 
costs. Write for it. 


USE SMALL AMOUNTS OF 
INEXPENSIVE CHEMICALS 


WRITE FOR FREE 
BULLETIN G-1 


CLAYTON 5, NEW JERSEY 
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VALVES 


Old and troublesome valves . . . or 
too few valves in a distribution 
system ...can be responsible for 
dangerous and costly slow-down 
or shut-down of water supply for 
every day use or, more serious, when 
badly needed in event of an emer- 
gency. Now is the time to make 
replacements and to install new 
valves where conditions show the 
need for so doing. The Eddy Valve, 
bronze mounted throughout, with 
mechanical joint connections (only 
a ratchet wrench needed) is best 
for easy installation... for easy 
operation .. . for long life trouble- 
free service. 


Write today for prices and delivery 
date for valves needed to modern- 
ize your water distribution system. 


COMPANY 
WATERFORD NEW YORK 


A subsidiary of James & Sons. 
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CONDENSATION 


The Quest for 
Pure Water 


in 1450 B.C. 


(as pictured on the wall of the tomb 
of Amenophis II at Thebes) 


Not so much what hap- 
pened in the 550 years before 
this, but what has followed 
to bring water works practice 
to its present state of devel- 
opment is the story told in 
authoritative detail by M. N. 
Baker in his history of water 
purification from the earliest 
records to the 1940's. 


466 Text Pages 
73 Illustrations 
900 References 


Special Price to Mem- 
bers who send cash 


with order ....... $4.25 
Onder from 
American Water 


Works Association 


521 Fifth Avenue § New York 17, N. Y. 
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responses, concludes this unusual book. 
Thesis of book is underlying principles 
of Chinese agriculture are sound, but 
practice unsanitary, and proper com- 
posting produces gratifying results. 
Book interesting, semi-scientific, and 
expressions of enthusiasm and faith. 
Recommended to all who have interest 
in future of country and are immedi- 
ately concerned with preparation, han- 
dling and disposal of human wastes.— 
P.H.E.A. 


GROUND WATER 


Subsurface Reconnaissance of Gla- 
cial Deposits in Northeastern Kan- 
sas. J. C. Frye & K. L. Watters. 
Univ. of Kansas Pub. Bul. 86, Pt. 6:15 
(50). In northeastern Kansas, de- 
posits made directly or indirectly by 
continental glaciation, and alluvial fills 
of valleys are the most important 
sources of ground water supply. Dur- 
ing 1948 and "49 a subsurface recon- 
naissance of deposits was made. Re- 
sults of work, including records of 64 
test holes, are described and presented 
on cross sections. Stratigraphic se- 
quence is described—P.H.E.A. 


Geology and Ground Water Re- 
sources of Barton and Stafford 
Counties, Kan. B. F Latta Univ. 
of Kansas Pub. Bull., 88 (’50). Pre- 
sents the results of an investigation of 
geology and ground water resources of 
Barton and Stafford Counties, begun 
in July 1942, by the U.S. Geological 
Survey and the State Geological Sur- 
vey of Kansas, with cooperation of 
the Div. of San. of the Kansas Bd. of 
Health and the Div. of Water Re- 
sources of the Kansas Bd. of Agricul- 
ture. Owing to the concn. of survey 
activities on war work and shortage of 
personnel, field investigation was inter- 
rupted and not completed until the fall 
of 1944. Importance of ground water 
indicated by fact that entire popula- 
tion of Barton and Stafford Counties 


(Continued on page 52) 
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There’s no room in 


the modern plant for... 


You don’t have to do any 
crystal ball gazing when you 
use BUILDERS Visible Flow 
CHLORINIZERS. These modern 
chlorine gas feeders show you 
what's happening “plain as the 
nose on your face”. If there’s a 
flow of chlorine gas, the Sightflo 
indicator says so: if there’s no 
flow it says no! This positive flow 
rate indicator shows the amount 
of feed, too — accurate within 
+ 4%. Here’s but one of many 

reasons why hundreds and hun- 
BUILDERS Visible Flow. CHLORINIZER Model dreds of users endorse Builders 
DVSX at Brewer, Maine Chlorinizers. 


a in three volumetric models — for any chlorination 
service: 

Up to 400 Ibs./day ...Model DVSX... Bulletin 840-F2A 

Up to 2000 Ibs./day ...ModelCVS ... Bulletin 840-F1 

Up to 6000 Ibs./day ...Model HCVS ... Bulletin 840-G27 
For Bulletins, address Builders-Providence, Inc. (Division of Builders Iron 
Foundry),1365 Harris Ave., Providence 1, R. I. 


BUILDERS PROVIDENCE 


Us-Po Chlorination! 
K Kus orination 
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; turbidity. Ferri-Floc is a partially 

hydrated Ferric Sulphate that has the 
ability to convert these high turbidi- 
ties wihout radical dosage 


Tennessee Corporation, Grant Building, 
Atlante, Georgie or Lockland, Ohio. 


TENNESSEE CORPORATION 
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obtains water supply from wells. 
Wells also supply water for livestock, 
industrial use, and irrig. of more than 
1,500 acres of land. There is, thus, 
definite need for understanding of this 
important natural resource. Investi- 
gation in Barton and Stafford Coun- 
ties made to determine quality, quan- 
tity, movement and availability of 
good water.—P.H.E.A. 


Method to Obtain Capillary-Held 
Water From Sandy Soils. R. Winp 
Hzn. Water (Neth.), 35:35 (’51). 
An app. to det. the capillary-held 
water from dune soil with little or no 
disturbance of the soil in samples. 
Consists of steel tube (105 cm. long, 
15 cm. id.) lined with copper, driven 
into soil with a rammer (33 kg.). 
Careful pulling allows sand to adhere 
to inside of tube which is then closed 
at lower end with a copper lid and 
bayonet catch. Middle of lid is per- 
forated with small hole. In the lab., 
250 ml. of fluorescein soln. (1 ppm.) 
is poured on sand in tube twice daily. 
The added water will drive out “held” 
water, which usually starts seeping out 
after about 4 days. The colorless wa- 
ter is collected and anald. Variation 
in 60 samples was 150-700 ml., aver- 
aging 400 ml.—W. Rudolfs. 


The Salt-Water Problem in Texas. 
W. O. Georce. World Oil, 130:2:56 
(50). Water for public supplies in 
Texas obtained from depths ranging 
from 10 to about 4,200 ft. Most com- 
mon source of poln. of ground water 
is salt water leaking from earth pits 
used for storing salt water separated 
from oil—W.P.A. 


Corrosion and Chemical Testing of 
Water for Subsurface Injection. 
J. W. Watkins. Producers Monthly, 
Pt. 1:15 (Feb. ’50). Detailed descrip- 
tion of methods of corrosion test and 
chem. anal. that have been used ex- 
tensively and satisfactorily in a study 
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Ferric Salts have proven their ability wee. 
te coagulate water of widely varying 
: turbidity. Spring rains will bring abovt 
turbidity for those who must treat sur- rhe 
f face supplies. The use of Ferri-Floc will is 
simplify the treatment of this high 
A large filtration plant superinten- is 
dent has this to say, “For coagulation ee 
have found ferric sulphete to be su- ve 
perior in all cases and we would not ee 
hesitate to recommend it.” i 
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Sulphur Dioxide is eflectively used in 
| water treatment to remove objection- ae 
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Coming soon 
--. the West Coast’s first plant 


for the production of Coal-Tar Enamels 


@ At Fontana, California, Koppers is 
building a new, modern plant for the 
production of Bitumastic® Enamels, the 
Coal-Tar Base Coatings which have 
been famous for nearly a century for 
protecting underground and underwater 
metal surfaces from corrosion. This 
plant, which will also produce Koppers 
Roofing Pitch, will be the first such plant 
to be located west of the Rocky Moun- 
tains. From it, Koppers will be able to 
provide improved service to West Coast 
users of Bitumastic Enamels. 

Bitumastic Enamels are the tough 
coatings that are used to protect buried 
oil and gas pipe lines against severe cor- 
rosive elements. Large-diameter steel 


water pipe lines also are protected, both 
inside and out, by Bitumastic Enamel. On 
the inside of the pipe, this enamel is ap- 
plied in a smooth lining that keeps flow 
capacity high and reduces pumping costs. 

Processed from a base of Coal-Tar 
Pitch, Bitumastic Enamels are impervi- 
ous to moisture and are chemically re- 
sistant to soil elements. They make a 
tight bond with pipe and other metal 
surfaces, do not disintegrate with age, 
and maintain continuously high elec- 
trical resistance. 

For information regarding delivery of 
Bitumastic Enamels, on the West Coast, 
or elsewhere in the United States, we in- 
vite you to get in touch with us. 


BITUM ASTIC ENAMELS 


REG. U.S. PAT. OFF 
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KOPPERS| 
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= KOPPERS COMPANY, INC., Tar Products Division, Dept. 805T, Pittsburgh 19, Pa. 


of plants that treat various surface 
waters and brines used for water 
flooding, brine disposals and reservoir 
pressure maint. in Kan., Okla. and N. 
Tex. Tests and anals. described were 
adapted and designed for field use to 
det. relative corrosive and plugging 
tendencies of waters from various 
sources conditioned by different meth- 
ods.—Corr. 


HYDROLOGY, CONSERVA- 
TION & IRRIGATION 


Irrigation and Glaciology. A. 
Davip. L’Eau (Fr.), 38:35 (Mar. 
51). A study of important needs of 
irrig. water of lower Durance Riv. 
basin (SE Fr.) in relation to ominous 
regression, especially during the last 
decade, of the glaciers from which 
river originates. Although strict 
water needs amt. to 2,980 cfs., and 
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actual (safe) needs to 3,900 cfs., in 
the last 10 yr. the Durance has yielded 
only 1,410 cfs. (monthly avg.) in 
July, Aug. and Sept., when irrig. 
needs are greatest. Meanwhile, Feed- 
ing glaciers, which are the chief 
source of the summer flows (snow 
melts earlier) have shown an avg. 
decrease in surface area of 47% (64% 
for south side glaciers, 32% for North 
Side ones), and a regression of glacier 
front of 100 yd. accompanied by a 
settling of 36} ft. in 2 yr. Need for 
better studies in glacier decrease is 
stressed to warn of near critical state 
of conditions. Establishment of a 
proposed water conservation area, in- 
cluding 2 dams to preserve the irrigd. 
regions is recommended because “a 
decade similar to one just experienced 
would destroy (glaciers) almost com- 
pletely."—-M. Albanese. 


Mapping out a 
Public Relations 
Campaign? 


Let Willing Water help you .. . he’s 
the master of all he surveys. Let him 
clear the brush of public ignorance 
of water works problems. Let him 
ast. : erect for you an edifice of public 
ie, appreciation and co-operation on a 
foundation of good will. 
Willing Water is waiting to meet your customers and employees. Right 
now he has 32 different approaches to your problems in the form of 
low-cost blocked electrotypes or newspaper mats. And he’s only be- 
ginning his career. Write now for a catalog and price list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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HYDRO=- O-TITE 


has joined more than a million miles 
of cast-iron water mains in the past 
4O years with complete satisfaction 
—Used with FIBREX, the bacteria- 
free joint packing, it makes an un- 
beatable combination. All around 
the world NOTHING takes the 


place of HYDRO-TITE. Free 
working samples on request. 


-H DRAULIC DEVELOPMENT CORPORATION 


Offre 90 Che roh Street, New York General Offices and Works W.. Mediord Station. Bos ton, Mass 
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a ELECTRO 


RUST-PROOFING 
AT WORK! 


A midwestern city writes of 
its ERP cathodic protection 
systems installed in 1946 in 
two 6 MGD Softening Tanks as 
follows: “After about one 
year’s usage, the metal (of the 
Softening Tanks) began to 
show excessive corrosion. We 
installed equipment furnished 
by the Electro Rust-Proofing 
Corp. All visible evidence of 
corrosion (on submerged sur- 
faces) has stopped .. .”. 

ERP’s 15 years of con- 
tinuous experience in cathodic 
protection is available for the 
solution of your corrosion 
problems, too. Write today, 
without obligation. 


REPRESENTATIVES IN 
PRINCIPAL CITIES 


BELLEVILLE 9, NEW JERSEY 


CATHODIC PROTECTION 
FOR ALL BURIED AND 
SUBMERGED STRUCTURES 


E-15 


Electro Rust-Proofing Corp. (N. J. 
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Filtering Power of Soils, and Irri- 
gation. CHARLES L’Eau 
(Fr.), 37:125 (Sept. ’50). Result of 
a field application of the improved 
Muntz method of detg. the filtering 
power of soils. Tests were conducted 
in southwestern France, near Tau- 
tavel, as part of a prelim. study for 
an irrig. project in this wine-producing 
region. Soils considered composed of 
marls, clay, silt, coarse and fine sand, 
with clay and fine sand dominating and 
some limestone pebbles present in cer- 
tain specimens. Total of 34 measure- 
ments of filtering power of soils, from 
105 min. to 3.5 hr. each, showed 85% 
of the soils having Muntz values of 
0-10 and 15% of 10-20 (filtering 
power increases with Muntz value). 
Whereas “min. filtering power” nota- 
tion shows 85% in 1-10 range, 12% 
in 10-20 range, “max. filtering power” 
notation provides similar results. Per- 
colation showed max. penetration of 
15 cm. in 3.5 hr. water movement— 
vertical and lateral—attributed to set- 
tling of soils. Soils quite impervious 
and fit for conveying irrig. water. 
Filtering power variations attributed 
to presence or absence of coarser ele- 
ments. Curves of filtering power (in 
Mintz Units) against filtration time 
are straight lines. Extrapolation of 
curves for shorter filtering periods 
considered satisfactory practice by the 
author.—M. Albanese. 


A Hydrological Observation on 
Lysimeters of the Provincial Water 
System Noord Holland. Z. van 
Doorn. Water (Neth.), 35:23 (’51). 
Ten years ago 4 large lysimeters 
(25 X 25 meters) were constructed in 
dunes near Castricum. Data collected 
on daily rainfall and drainage to det. 
influence of different kinds of vegeta- 
tion on drainage capac. One received 
20 kg. KCI as fertilizer. Effect of 
KCl on corporation of the drainwater 
led to following observations: [1] 


_ time and quantity of rainfall necessary 


(Continued on page 58) 
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WATERWORKS ENAMEL 
AMERICA’S WATER SUPPLY SYSTEMS 


were are 10 REASONS wu... 


1 Meets every requirement 
of the AWWA’s Stand- 
ard Specifications for 
Coal-Tar Enamel Protec- 
tive Coatings for Steel 
Water Pipe. 


2 Prevents tuberculation 
and incrustation of in- 
teriors. 

3 Protects exterior against 
corrosion, permitting use 
of thin-wall steel pipe. 

4 High dielectric properties. 

Impermeable to mois- 
ture, non-absorptive, and 
non-porous. 


BARRETT Enamel lines and 
coats this pipe used by the 
Water Department, City of 
Medland, Michigan. 


6 High ductility and flexi- 
bility. 


7 Unusual tenacity assures 
firm bond at the inter- 
faces. 


8 Meets every pipe-coating 

. . . under all types 

of climatic conditions 
and topography. 


9 Available through appli- 
cators all over the coun- 
try. 

10 Barrett engineering ser- 
vice always available. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


© Reg. U. 8. Pat. Off 
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~ Oth Edition ~ 


Standard 
Methods 


~ 1946 ~ 


286 Pages Price $4.00 


Orders for the new edi- 
tion of Standard Methods 
for the Examination of Wa- 
ter and Sewage are now 
being filled through the 
publication office at A.P 
H.A. headquarters, 1790 
Broadway, New York 19, 
N. Y. 


Both cash and credit or- 
ders from A.W.W.A. mem- 
bers will receive promptest 
attention if sent directly to 
the A.P.H.A. office. If 
credit is desired, please in- 
dicate your A.W.W.A. af- 
filiation on the order. 


Published jointly by 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


and 


AMERICAN WATER WORKS 
ASSOCIATION 
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for the KCl to appear in the drain- 
water—4 mo. and 180 mm.; [2] effect 
of daily rainfall on daily drainage by 
means of displacement—3-10 days; 
[3] water storage capacity of dune 
sand is above ground water level or 
about 10% of total sand mass above 
ground water level—W. Rudolfs. 


Problem of Artificial Control of 
Rainfall Over the Globe. Tor Ber- 
GERON. J. Inst. Wtr. Engrs. (Br.), 
4:10 (Feb. ’50); reprinted from Me- 
teorological Mag., 78:330 (’49). 
There is now possibility of controlling 
weather to some extent. Only attack 
on inducing pptn. has been dropping 
artificial nuclei into clouds. Man 
might warm oceans by atomic energy 
to induce evapn. Only cloud forms 
with thermodynamic instability are 
generally capable of inducing appreci- 
able pptn. Situation necessitates wa- 
ter in all 3 phases of evapn. and con- 
densation at temp. below 0°C. to be 
efficient. Artificial seeding has little 
value in producing pptn. from ordi- 
nary stratiform or cumulus clouds. 
Seeding of frontal clouds hardly prac- 
ticable. Best prospect for seeding is 
with cloud produced by strong upward 
motion, more or less fixed in space, 
and extending above 0°C. level but 
not reaching 10°C. level. Outside 
tropics heavy pptn. requires low cloud 
formation, resulting from intense up- 
draft at high temp. in continuous con- 
tact with upper cloud above — 10°C. 
level, or artificially seeded. Frictional 
convergence in static, stable air 
streams flowing roughly parallel to 
an even low coastline can produce 
coastal max. of pptn. Such oro- 
graphic cloud systems, if lacking effi- 
cient natural release, represent clouds 
in which artificial seeding might in- 
crease pptn. materially. Increased 
coastal pptn. would diminish inland 
pptn. where needed. Both technical 
and political difficulties are thus liable 
to be created —H. E. Babbitt. 


(Continued on page 60) 
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“WaT MERCHEN 
SCALE FEEDER 


FOR WATER AND SEWAGE TREATMENT CHEMICALS 


Wallace & Tiernan is proud to offer this machine, proven 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 
mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES—Feeds continuously and ac- 

curately at rate selected by operator—Scale beam calibrated 

in pounds per unit of time—Once rate is chosen, feeder auto- 

matically adjusts itself to that rate, thus eliminates calibra- 

tion of material fed — Quantity of chemical fed 
on tally unit. 


HOW IT WORKS—Feeds BY WEIGHT using constant cused 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. ft./min.—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish you with complete information on the W&T 
Merchen Scale Feeder. 


WALLACE & TIERNAN M12 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK. 1, NEW JERSEY REPRESENTED IN PRINCIPAL CITIES 
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WATER SOFTENING 


Water Softening. Ministry of Health. 
H.M. Stationery Office, London (49). 
Report of Water Softening Subcom- 
mittee of Central Advisory Water 
Committee on practicability of soften- 
ing water in areas where there is a 
high degree of hardness discussed fol- 
lowing subjects: cause and detn. of 
hardness in water, hardness of water 
supplies in Great Britain, effects of 
water hardness on health, soap con- 
sumption, and scale formation methods 
of overcoming disadvantages of hard 
water (use of synthetic detergents in- 
stead of soap, and use of domestic 
water softeners, soda, and other soft- 
ening agents), methods of reducing 
scale formation, effects on industrial 
consumers of softening public supplies 
centrally, operation and costs of lime 


and base-exchange processes of soft- 
ening, and corrosive properties of 
softened water. Softening at plant is 
desirable when water has a hardness 
greater than 200 ppm., but at present 
often impracticable. Est. given of amt. 
of soap wasted by using hard water. 
Factors affecting deposition of scale 
and the effect of scale on eff. of heat- 
ing. Types of domestic softeners de- 
scribed and their maint. and costs dis- 
cussed. Equations given to represent 
chem. reactions which occur during 
removal of hardness, and potassium 
palmitate and soap tests for deter- 
mining total hardness.—W.P.A. 


Apparatus for Obiaining Fresh Wa- 
ter From Sea Water. Witiiam A. 
E. Hutt. U.S. 2,546,071 (Mar. 20, 
51). App. provides for treatment of 
sea water with compd. AgNO, in an 


(Continued on page 62) 


New Hyde Park 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 
On Request 


JOSEPH G. POLLARD CO., INC. 


Pipe Line Equipment 
New York 
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Horton Welded Steel Reseruoins 
The two 500,000-gal. reservoirs shown here are all welded steel struc- 


tures erected at a state institution in Pennsylvania. They are 45 ft. in 
diam. by 39 ft. high and have ellipsoidal roofs. 


The plates for these reservoirs were pickled and painted by the Phos- 
cote process before erection. This process is an economical method of 
removing mill scale from steel and providing the cleaned surfaces with a 
coating that greatly improves the bond between steel and paint. 


Write our nearest office for complete information on reservoirs and 
elevated tanks and specify the Phoscote process when ordering Horton 
tanks. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE LOS ANGELES 
SAN FRANCISCO HOUSTON ATLANTA CLEVELAND WASHINGTON 


Plants in Birmingham, Chicage, Salt Lake City and Greenville, Pa. 
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agitator and passage of treated water 
through a “rifle barrel” sluice pipe to 
recover resultant ppt. of AgCl. Set- 
tling tank receives treated water from 
which more AgCl is pptd. Water is 
then led into evapg. ponds for extrac- 
tion of compd. nitrates or for use as 
irrig. water. Pptn. is greatly aided 
by the ridges and corrugations of 
sluice pipe—C.A. 


Electrolytic Water Softener for 
Small Quantities of Water. Rosert 
E. Brices. U.S. 2,546,254 (Mar. 27, 
51). Sufficient hydrostatic head dis- 
poses of the ppt. and utilizes it to 
maint. a predetermined pH value in 
anode chamber (with Ca(OH). as 
alkalizing agent). Arrangement obvi- 
ates necessity of mechanical transfer, 
such as lift or pump.—C.A. 


Electrolytic Water Softening for 
Industrial Purposes. R. E. Briccs. 
Proc. Engrs. Soc. Western Pennsyl- 
vania 109 (’45). Discusses softening 
of water by electrolytic treatment. 
May be effected in 2-compartment cell 
with single diaphragm with carbon or 
graphite anode and cathode of black 
iron. Water flows through cathode sec- 
tion of cell where it becomes alkaline ; 
calcium, magnesium, and some other 
positively charged ions and hydrogen 
evolved. Ions, such as chloride and 
sulfate, migrate to anode section, from 
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which water is discarded. Water 
from cathode section, which has a pH 
value of 10.0-11.5, settled, filtered, and 
treated to adjust pH value. When 
large vols. are to be treated is ad- 
visable to have series of cells arranged 
for parallel flow. When water is cold 
is impractical to reduce hardness to 
less than 35-40 ppm., but greater eff. 
is attained with hot water. In discus- 
sion, Streicher stated, as process re- 
duced content of d. 0. it would be help- 
ful in reducing corrosion in distribu- 
tion systems. Embshoff & Gustafson 
pointed out anals. of water treated 
electrolytically showed that, when a 
single-cell system was used, there was 
an increase in sodium content.— 
W.P.A. 


Effect of Chlorine on Cation- 
Exchange Resins. D. G. BraitH- 
walTE, J. S. D. Amico & M. T. 
TuHompson. Ind. Eng. Chem., 42:312 
(50). In expts. to find effect on 
cation-exchange materials of chlorine 
used for disinfecting water, 10 g. of 
each exchange material tested covered 
with 100 ml. of water containing 100, 
200, 500, or 1,000 ppm. chlorine. Pure 
hydrocarbon resins, such as sulfonated 
styrene-divinylbenzene polymers, not 
attacked by any concn. of chlorine but 
were bleached by contact. Sulfonated 
phenol-formaldehyde resins or carbo- 
naceous materials attacked by chlorine 


Locte-Leaf BINDERS 
for A.W.W.A. Standards 
Price $2.50 


AMERICAN 
WATER WORKS 
ASSOCIATION 


521 Fifth Ave. New York 17, N.Y. 


Sturdily bound in blue canvas 
with lettered backbone, the 
binder has durable metal hinges, 
capacious 1%-in. rings and 
eight blank separator cards with 
projecting tabs. All A.W.W.A. 
specifications are being provided 
with marginal holes drilled to 
fit the binder. 
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FOR WATER SOFTENING ... TURBIDITY AND COLOR REMOVAL 
INDUSTRIAL WASTE TREATMENT... 


with independently-operated mixing, 


flocculation, stilling and sedimentation zones 


The CLARIFLOW gives control over each individual function of controlled 
reaction stage flocculation, vertical clarification and positive slurry thickening 
and removal. 

Initial mixing and reaction done in an isolated mixing tank insuring complete 
reactions. 

Exclusive multiple, tangential diffusers simultaneously and equally distribute 
flow to avoid “tendencies” and initiate slow flocculation. 

Recirculation of precipitate for catalyzing purposes is positive and controllable. 
Erratic “Blanket Filtration” is not practiced. 

Thickeners used to scrape settled slurry to the blow-off point. 

Exclusive Balanced multiple surface weir troughs make efficient use of short 
detention periods and insure clarified overflows. 


Write for Bulletin 6S6 


WALKER PROCESS EQUIPMENT INC. 


FACTORY + ENGINEERING OFFICES + LABORATORIES 
AURORA, ILLINOIS 
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and products formed as result of at- 
tack colored water. Concentrations of 
chlorine which attacked exchange ma- 
terials in excess of those normally 
found in water supplies. Source of 
chlorine is unimportant, similar results 
obtained with chlorine water and so- 
dium hypochlorite solutions and cal- 
cium hypochlorite. Discusses theory 
of probable mechanism of attack.— 
W.P.A. 


Water Softening by Electrolysis. 
GeraLp R. Cotitincs. (Br.) 648,201 
(Jan. 3, °51). An electrolytic app. 
comprises two low cond. C-filled up- 
right cylinders, with anode and cath- 
ode in bottoms, resp. Water enters 
one some distance above electrode, 
passes out top into conduit connecting 
at a similar height above bottom of 
second vessel, from top of which final 
effluent emerges. Intermediate elec- 


trodes connect across tops of cylinders. 
As _ electrolytes 


conc. around the 
anode and cathode regions, water is 
washed through drains, with conse- 
quent removal of hardness from main 
stream.—C.A. 


Mixed-Bed Deionization. A. C. 
Reents & F. H. Kanter. Ind. Eng. 
Chem., 43:730 (’51). Availability of 
low density anion-exchange resins 
and higher density cation-exchange 
resins made possible operation of 
mixed-bed deionizing units. Resins 


can be regenerated in same units. Op- 
erating procedures for 6 methods of 
regeneration compared in cost, capac. 
and eff. Comparison of mixed-bed 
technique with conventional two-bed 
deionization shows mixed-bed superior 
in saving in water consumption, regen- 
eration time, space economy, eff. of 
operation in time operation after 
standing and resistivity of effluent of 
the unit. A mixed-bed unit combining 
strongly acid cation resin and strong 
base anion exchanger produced water 
with av. resistivity 20 times higher 
than other combinations with raw 
water influent, and av. resistivity 6 
times higher with synthetic water in- 


fluent.—C.A. 


FILTRATION 


The Hydraulics of Rapid Sand Fil- 
ters. Gorpon M. Farr. J. Inst. Wtr. 
Engrs., 5:171 (’51). The six elements 
in hydraulics of rapid sand filters are: 
sand bed, supporting layer of gravel 
(if used), wunder-drainage system, 
scouring system (as part or whole 
identical with under-drainage system), 
wash-water collection system, ancillary 
conduits and appurtenances. Concludes 
although hydraulics of rapid sand fil- 
ters fairly well formulated, have not 
been explored as systematically as half 
century of eng. design and use of these 
filters might lead one to assume. 
There is a challenge, in particular, to 
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Phone 3-2530 


SUBMERGED PIPE LINE 
CONSTRUCTION 


BOYCE COMPANY 


Clearwater, Fla. 
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METER VALVE 
Saves installation costs where 
space limited 


Permitting ‘‘in-line” setting of meters in 
tight space, the Ford Straight Ringstyle 
Valve also saves fitting labor and at 
least one coupling. 


This valve enjoys all of the advantages 
of the famous Ford Angle Ringstyle 
valve. Note these features: (A) Ring- 
style coupling that eliminates a pipe 
joint as well as a coupling (B) Recessed 
key that keeps deposits from damaging 
valve surfaces (C) ‘Set-in’’ threads to 
protect threads of iron pipe and (D) 
Bronze spring that keeps key in place. 
No leather gasket required, prolonging 
valve life. 


ces 


For full information, ask for Catalog 
that also contains details on many other 
meter-setting products for economy 
minded utilities. 


THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES 


Wabash, Indiana 
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explore further requisite depth of filter 
sands of differing sizes, make all sand 
do approx. same amt. of work, render 
sand thoroughly clean by each washing 
and devise methods of wash-water 
distr. and filtered water collection that 
will ensure greater equality of bed 
performance.—C.A. 


Does Surface Wash Equipment for 
Sand Filters Pay Its Way? Epwarp 
S. Horxrns. Pub. Wks., 81:12:35 
(’50). Palmer sweeps installed in 2 
Baltimore, Md., filters to det. effective- 
ness and economic value. Results 
after 6-mo. operation: sweep-washed 
filters consumed more wash water, 
passed 2.3% less water and showed 
shorter filter runs. Sweeps justified, 
however, by elimn. of annual manual 
sand cleaning costing $186.56/filter. 
Installed cost of 8 sweeps/filter $2,- 
624.16. Cost of excess wash water/ 
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filter with sweeps $5.86, leaving net 
cleaning cost/filter $180.76. If sweep 
investment computed at 2.0%, net an- 
nual saving using sweeps is $128.28. 
—F. J. Maier. 


Reuse of Diatomaceous Filter Aid 
in Water Treatment. Laurence 
E. WeymoutH (to Johns-Manville 
Corp.) U.S. 2,542,743 (Feb. 20, 1951). 
If diatomaceous earth filter aid is re- 
used without treatment retained alum 
floc greatly impedes flow of water 
through bed. After fourth reuse the 
flow rate dropped to 18% of original. 
By heating used filter aid within the 
temp. range 220-600°F., in order to 
destroy gel structure of entrapped floc 
by reducing the water content to not 
more than 2-8%, the product may be 
reused about 10 times without serious 
impairment to filtration performance. 
Continuous increment of about 5-10% 


METER 
rea 


seat of your pants. 


521 Fifth Avenue 


ders Here’s a bible of bark and bite that will 

@ enable you to improve both your person- 
nel relations and your public relations. 
See that every meter reader gets a copy. 
Make him read it! 


Under the cover reproduced herewith, 
A.W.W.A. has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s ‘‘Bow-wow, 
Mister Meterman’’ as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 


Order your copies now from Department K-9 of: 
AMERICAN WATER WORKS ASSOCIATION 


Woofproof Your 
Metermen 


Make him heed it! 


New York 17, N.Y. 
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“* Armco Welded Steel Water Pipe is supplied in 132 
different combinations of size and wall thickness (from 
6- to 36-inch diameters; 9/64- to 1/2-inch wall thick- 
nesses). It means you can match exact job needs without 
buying excess metal. Write for complete data. Armco 
Drainage & Metal Products, Inc., Welded Pipe Sales 
Division, 2571 Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corporation. 


‘ARMCO WELDED STEEL PIPE 


MEETS A.” 
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(Continued from page 66) 


of fresh filter aid, added to the precoat, 
with corresponding discard of used 
material recommended.—C.A. 


MISCELLANEOUS 


Basic Considerations on Protective 
Coatings on Lead and Lead Solubil- 
ity in Drinking Water. JoHANNES 
Mititer. Gas-u. Wasserfach, 92:39 
(Feb. ’51). Protective coating forma- 
tion differs in lead pipes from that in 
iron pipes in [1] the corrosion re- 
action, which is a simple oxidation in 
lead pipes; [2] the production of alky. 
at pipe surface and subsequent re- 
action of CO. with corrosion products ; 
and [3] the purpose of protective coat- 
ing formation, which in lead pipes is 
the prevention of toxic concns. of lead 
reaching the consumer. Water may 
take up lead by chemical reaction with 


and mechanical removal of pipe de- 
posits, and by diffusion through pores 
of deposit to react with the metal. 
Pipe deposits may be suspended in the 
water during sudden changes in pres- 
sure. Colloidal suspensions of lead 
corrosion products occur most fre- 
quently in new pipes—Peter K. 
Mueller. 


Disinfection of Water Supplies and 
Distribution Systems. Joser Hot- 
LuTA. Bau u. Betrieb, 3:1 (Jan. ’51). 
Disinfection of water supplies is neces- 
sary for water to reach the consumer 
free from -bacteria and to protect 
against reinfection in the pipes; meth- 
ods should be noncorrosive. Most 
common chlorination methods used 
are: Cl. solns.. NaClO, KCIO, 
Ca(C1O)., Mg (ClO)., CaCl(Cclo) 
and Cl. and NH;. With Cl, and NH, 


(Continued on page 70) 


Are you 


MOVING 


Please advise A.W.W.A. prompt- 
ly of any change in your mailing 
address. Leaving a forwarding 
address at your old post office is 
not enough, because postal regu- 
lations require periodicals to be re- 
turned to the sender if not claimed 
at the original destination. 


Prompt notification will keep 
your Journals and other commu- 
nications coming to you without 
annoying delays and lapses. 


American Water Works Assn., Inc. 
521 Fifth Ave. New York 17, N.Y. 


SIMPLICITY of American Meter 


j 
| 

| urr ror rout 

4 

i 

designers) with fewer working parts 
_—— save money for you through lower aot 

‘maintenance and replacement costs. 

BUFFALO METER 

Buffalo 14) New Yor 


Aug. 1951 JOURNAL A.W.W.A. 69 


From Break to Service 
in 11 minutes... 


e THE KENNEDY SAFETOP is the only 
hydrant with the threaded breaking ring that gives 
positive connection and rigid alignment of the two 
standpipe sections. Extensive tests and actual service 
reports show that the Kennedy Safetop can stand as 
tough a blow as the conventional hydrant without 
damage. But under a smashing impact, it always 
breaks cleanly at the breaking ring, without damage 
to working parts. 


SHEARED OFF by a heavy road-scraper at 1:26, the Kennedy Safetop 
breaks evenly at the ground level. 
Photos taken at N. Y. State Section meeting, A.W.W.A., April 1949. 


‘WITH ONLY an inexpensive NO NEED FOR DIGGING be- IN JUST 11 MINUTES the 


Safetop Repair Kit and a few 
common tools, one mon can 
permanently repair the Ken- 
nedy Safetop. 


cause breakage is all above 
ground . . . ng flooding be- 
cause compression-type valve 
closes with water pressure. 


Kennedy Sofetop is back in 
service . . . working as 
smoothly and efficiently as if 
nothing had happened. 


WRITE FOR SAFETOP BULLETIN 105 


KENNEDY 


VALVE MFG. CO. + ELMIRA, N.Y. 
PIPE FITTINGS FIRE HYDRANTS 


VALVES 
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the active constituents may be NH-C! 
and NHC. If the active constituents 
are HCIO and ClO-, the relative 
conens. are governed by pH. At an 
acid pH the relative concn. of HCIO 
is greatest, coinciding with the short- 
est killing time. At the same pH, the 
killing time of chloramines is longer 
than that for direct chlorination. The 
amount of residual Cl, desired for a 
clean, clear water contg. no coliform 
organisms is detd. by considering pH, 
permanganate demand, and carbonate 
hardness. For more contamd. waters, 
the amount of Cl, residual required is 
detd. by Pick’s method. The method 
of chlorination to be used depends on 
the nature of the distribution system, 
location of consumers, and detention 
time in distr. system. General rules 
are given. Reduction of alky. by chlo- 
rine and chloramines may make the 
water corrosive. Corrosion at point 
of mixing can be minimized by rapid 
diln. Knowing the alkalinity, the ef- 
fect of Cl, on the corrosiveness of the 
water can be determined. Hypochlo- 
rite solns. increase pH of water.— 
Peter K. Mueller. 


Cortribution to Judicial Manage- 
ment of Dune Water Supply. P. C. 
LINDENBERGH. Thesis. Leiden, Neth- 
erlands (’50). Not more than 400 mm. 
per year effective pptn. can be removed 
from the dune supply by proper, ex- 
pensive methods. In certain sections 
of the dunes, wells can be driven, espe- 
cially in areas where layers of imper- 
vious soil are present at low depth. 
The area of the Leiden Dune Supply 
Co. has been increased by wells to 
about 2000 acres capable of a safe 
yield of 3,200,000 cu.m. a year. With 
intermittent flooding, the yield can be 
increased at least 3 times. The flood 
water can be stored in the dune sand 
sufficiently iong to make maximum use 
of the spring rains. To make proper 


use of the water storage capacity of 
the sand approx. 1,500,000 cu.m. of 
water must be pumped into about 250 
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acres each year. This area must be 
protected to prevent water losses, and 
the water used for recharge must be 
of a high calibre to prevent contamn. 
and protect the pipelines. The dis- 
tance from the flood water to the re- 
charge area must be at least 50 m. to 
be sure that the recovered water is 
safe. The chemical compn. of the re- 
charge water changes little: color and 
taste are improved. Recharge has a 
beneficial effect on the flora and fauna 
of the area and aids agriculture and 
bulb fields at the foot of the dunes.— 
W. Rudolfs. 


OTHER ARTICLES NOTED 


Considerations Preliminary to the De- 
termination of the Minimum Lethal 
Dose for Fish of Some Substances of 
Harmful Character. Epm. Lecierc 
F. Devitamincx. Bull. Centre Belge 
Etude et Document Eaux (Liege) 8: 
483 (’50). 


Chemical Treatment of Water. A. H. 
WappincTton. Contractors’ Rec. 59: 
1:14; 5:11; 8:11; 12:11; 19:11; 28:27 
(48). 


The Determination of Small Oxygen 
Contents Dissolved in Water. JEAN 
VERBESTEL, ARMAND BERGER & VA- 
LERE Royer. Bull. Centre Belge Etude 
et Document Eaux (Liege) 8:494 
(50). 


Colorimetry and Absorptiometry. Ar- 
MAND BERGER & JEAN VERBESTEL. 
Bull. Centre Belge Etude et Document 
Eaux (Liege) 8:503 (’50). 


Colorimetric Determination of Alumi- 
num in Water by Means of Ammo- 
nium Aurin Tricarboxylate. A. C. 
Rotre, F. R. Russert & N. T. 
KINSON. J. Applied Che. (Br.) 1:170 
(’51). 


Investigations on the Biological Purifi- 
cation of Swimming Water. E. D. A. 
SrnpraM. Dissertation p. 145 Univ. 
Amsterdam (’47). 


: 
4 
4 
a 
} 
2 | 
- 
{ 
rap 
— - 
| 


PITTSBURGH 
° ‘DES MOINES 


Stands for 


BETTER WATER SERVICE 
wilh 
ELEVATED 
STEEL TANKS 


Ample supply for peak demands 
—dependable, uniform pressures 
—reserve capacity for fire pro 
tection and pump interruptions 
. these and every other feature 
of desirable water service are 
gained through the right Pitts 
burgh-Des Moines Elevated Steel 
Tank for specific community 
needs. Determination of correct 
tank type and size is simplified 
a consultation with experienc 
P-DMengineers. Let’s cooperate! 


PITTSBURGH +DES MOINES 
STEEL COMPANY 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
Sales Offices at: 
PITTSBURGH (25). . . 3424 Neville island DES MOINES (8),825 Tuttle St. 
NEW YORK (7). . Room $21, 270 Breadway DALLAS (1) 1229 Practorian Bidg. 
CHICAGO (3), 1228 First National Bank Bldg. SEATTLE... . .932 Lane Street 
SANTA CLARA, CAL.. .631 Alvise Read 
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(Continued from page 18) 


Salting away, which has always meant saving up, really means saving 
up nowadays—saving up rain, that is, to prevent its falling in well-watered 
coastal areas to permit its falling farther inland. All this is a further re- 
finement of the art of rainmaking whereby, by overseeding the warm coastal 
clouds with rock salt, the growth of raindrops is stunted until the clouds 
pick up more moisture on their way inland. What it means is that a lot of 
unhappy people, such as those in five Colorado mining towns who recently 
petitioned their governor to call a halt to rainmaking because it collapsed 
their diggings, will have a weapon with which to fight back. When too 
much rain threatens, all they'll have to do is trundle out their generators, 
stoke them with coke, toss in some salt and start seeding. The generators 
vaporize the salt, then project it out at high veolcity, which causes it to cool 
quickly in the form of fine solid particles that are carried into the atmos- 
phere by upward wind currents. Properly sprinkled, the salt particles 
create an imbalance between nuclei and moisture in the cloud and, prac- 
tically presto, sunshine . . . well, anyway, flood control! 

Poised on the brink of our own vacation, we've already reserved a burner 
and plan to cook up a continuous current of condiment in the hope of guaran- 
teeing fair fairways. We've already wished ourself a happy holiday season- 


ing. 


Rainmaking and unrainmaking, both, we’re a bit up in the air about 
our raw material. Ever since Assistant Attorney General Bruce Allen of 
Texas ruled that moisture in the air is not a natural resource, we've been a 
little queasy about handling the stuff—at least until we've determined 
whether it’s un-, sub- or supernatural. Of course, the general was inter- 
ested only in preventing two county water districts from entering into rain- 
making contracts with a cloud seeding firm, but the reverberations, we think, 
are going to make like a real thunderstorm, 


Lawrence K. Cecil has been elected vice president of Infilco Inc. 
He had joined the firm 25 years ago and has served as sales engineer, dis- 
trict manager and, since 1950, general sales manager. 


Gordon E. McCallum has been appointed chief of Health Emer- 
gency Planning for the U.S. Public Health Service. Established in 1948 
to plan for more comprehensive public health catastrophe services, this 
office works closely with the Federal Civil Defense Administration and 
other organizations working on civil defense planning. McCallum has 
worked with this office since its inception. He has also served as consultant 
to the National Labor Relations Board and the Dept. of Defense since 
1948, and is the U.S.P.H.S. liaison officer with the Federal Civil Defense 
Administration. 

(Continued on page 74) 
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Why the hard way? 


calg 


on solves 


major water problems with ease 


CALGON PREVENTs the precipitation 
of calcium carbonate upon the addi- 
tion of alkali or, following soften- 
ing, prevents after-precipitation. 


CALGON PREVENTS the scale forma- 
tion that occurs upon heating waters 
high in bicarbonate hardness. 


CALGON PREVENTs the precipitation 
of dissolved iron or manganese from 
well water even though the water 
is subsequently fully aerated, heated 
or chlorinated. 


CALGON PREVENTs the ravages of 
corrosion by forming a protective 
film on metals at pH values of 5.0 
and higher, thus reducing the attack 
of oxygen to such an extent that 
corrosion ceases to be a problem. 


We will send you detailed informa- 
tion on any specific problem in 
which you are interested. 


CALGON, INC. 


HAGAN BUILDING 
PITTSBURGH 30, PA. 


€ 
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Clarence W. Klassen, chief sanitary engineer of the Illinois Dept. of 
Public Health and technical secretary of the state’s Sanitary Water Board, 
has become the new chairman of the Ohio River Valley Water Sanitation 
Commission. He had been appointed his state’s representative to the com- 
mission upon its organization in 1948. A public health administrator with 
more than 25 years’ experience in state and military sanitary engineering, 
he also holds the post of assistant professor of bacteriology and public health 
at the University of Illinois and is a member of the Illinois River Pollution 
Legislative Commission. In addition, he is a trustee of the Illinois Section 
of A.W.W.A. 


A. H. Borchardt, formerly ‘assistant vice president of Worthington 
Pump & Machinery Corp., and also manager of its Centrifugal Pump Ap- 
plication and Sales Div., has been elected a vice president of the company. 
He is a past president of the Hydraulic Inst. 


Fluorescence can be applied to leak detection in condensers and other 
containers into which a fluorescing agent can be introduced. Although pre- 
sumably not suitable for potable waters, the method may be of use in check- 
ing laboratory and testing equipment for leaks. George W. Gates & Co., 
Hempstead Turnpike & Lucille Ave., Franklin Sq., L.I., N.Y., is offering 
both the fluorescent solution and an ultraviolet lamp—the Blacklight Ex- 
ploring Lamp—which, when trained on the equipment under observation, 
can spot the points of leakage by exciting the fluorescing agent to glow in 
the dark. 


The complete business and manufacturing facilities of the Geophysical 
Instrument Co. have been acquired by Georator Corp., Arlington 9, Va. 
The Geophysical Instrument Co. Div. of the latter organization will continue 
to produce the same geophysical instruments. 


Machine blended for 
perfect jointing performance 


NORTHROP & COMPANY, INC. 


SPRING VALLEY NEW YORK 
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The unique side wedging 
action employed in the 
Smith Gate Valve posi- 
tively prevents premature 
lateral expansion of the 
discs and consequent 
binding and scoring of the 
seats while the valve is 
being operated. 


THE 
| SMITH 
Sy : 
. THE A. P. SMITH MFG. CO. | 
EAST ORANGE, NEW JERSEY 


SERVICE LINES 


Get Your 


SCRAP 


Into the 
SCRAP 


* 


Sell stuff and 


junk and things 
to your local 
scrap dealer. 


A.W.W.A. 
Code of Practice 
The A.W.W.A. Code, printed 


in two colors ona heavy 10 x 17- 
inch sheet, suitable for framing 
is now available for distribution 
to members. 


For your copy, send only ten 
cents in coin or stamps to cover 
postage and handling charges. 
There is no charge for the 
document. 


American Water Works 
Association 


521 Fifth Ave., New York 17, N.Y. 


V ol. 43, No.8 


A description of three pipeline 
protective wraps offered by Owens- 
Corning Fiberglas Corp., Toledo 1, 
Ohio, is contained in a booklet just 
issued. In addition to the usual inner 
and outer wraps, a special rock shield 
is offered for use in rocky terrain, 
or where pipe encounters rough 
treatment. 


The application to large pumps of 
a-c. motors is the subject of the latest 
issue, No. 33, of the quarterly E-M 
Synchronizer, available from Electric 
Machinery Mfg. Co., Minneapolis 13, 
Minn. 


“Fundamentals of Industrial Elec- 
chemical Measurements and Automatic 
Control” is the title of a 24-page tech- 
nical bulletin, No. B51-2, published by 
the Industrial Div., Minneapolis- 
Honeywell Regulator. Co., Philadel- 
phia 44, Pa. Among the factors dis- 
cussed is pH value. 


Brush and weed control by chemi- 
cal application is the subject of an 


| Operations manual published by the 
| Grasselli Chemical Dept., E. I. du 


Pont de Nemours & Co., Wilmington, 


| Del. 


Abrasive wheels are the subject of 


, a technical report issued under the title 


ot “Selection, Care and Maintenance 
of Abrasive Wheels.” Written by Jo- 
seph De Feher of the Office of Tech- 
nical Services, the folder is No. 8 in 
the series of Defense Production Aids 
issued by the National Production Au- 
thority’s Office of Small Business, 
Washington 25, D.C. 


(Continued on page 78) 
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WITH CARLON PLASTIC PIPE 


For yearg of dependable trouble- _irrigation and other medium-pres- 
free service, specify CARLON sure, low-temperature applica- 
plastic pipe. It combines the in- tions. Because it is light in weight, 
herent advantages of plastic with it can be installed quickly with- 
the desirable characteristics of out heavy materials handling 
metallic pipe to solve maintain- | equipment or special tools. 

ance and replacement problems. 


Guaranteed against rot, rust and 
electrolytic corrosion, CARLON At — 
; es are lim 

far outlasts ordinary pipe. It will commun 
not accumulate scale or sediment 

pipe. Every effort is being made 
and is inert to the action of cor- fo overcome this problem end 
rosive soils and fluids. to meet the need for CARLON 
CARLON plastic pipe is superior ..-the first real pipe that is 
for drinking water transmission, plastic. 
sewage handling, land drainage, 


CARLON PRODUCTS CORPORATION 


10126 Meech Avenue e Cleveland 5, Ohio 
in Canada: Micro Plastics, Ltd., Acton, Ontario 
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Pipeline repair products offered 
by Stauffer Mfg. Co., 2453 Merced 
Ave., El Monte, Calif., are featured 
in a new catalog and price list. The 
bulletin is called “Stop That Leak.” . 


A technical information folder en- 
titled “All You Need” has been offered 
by A. P. Smith Mfg. Co., East Or- 
ange, N.J., to explain the installation 
of the Smith cut-in valve and sleeve. 


“Products and Processes for In- 
dustry” is the title of a new catalog 
issued by Infilco Inc., Box 5033, Tus- 
con, Ariz. The 12-page booklet con- 
tains information on equipment for 
chemical feeding, coagulation, precipi- 
tation, filtration, softening and other 
treatment processes. Applications and 
descriptions of the apparatus are pro- 
vided in the bulletin, which is known 
as 50 I. 


On their reputation for 
performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Full lines for 
public and pri- 
vate installa- 
tions. 


Send for 
Specification 
sheets. 
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Adjustable speed obtainable by 
magnetic drive is the subject of a 32- 
page technical publication, No. 1107, 
published by Electric Machinery Mfg. 
Co., Minneapolis 13, Minn. Descrip- 
tions of the operation of the units and 
some typical industrial applications are 
given. 


Aluminum paint is the subject of 
a circular and price sheet on Prufcoat 
Aluminum distributed by Prufcoat 
Labs., 50 E. 42nd St., New York 17, 
N.Y. 


Fire protection for drawings and 
plans is the subject of a booklet on 
the use of Safe-Cabinets and Files en- 
titled “How Safe Are Your Draw- 
ings?” Copies may be obtained from 
Remington Rand, 315 4th Ave., New 
York 10, N.Y. 


How Much? 
When? Where? 


ARLING 


Main-Line Meters 


For well over 930 years, 
Sparling Water Measuring 
Equipment has furnished the 
all-essential figures, keeping 
watch on pumps and distribu- 
tion lines, and on flows into 
and out of reservoirs. 


Descriptive Bulletin 311 comes on request 


LOS ANGELES Box 3277 
CHICAGO &........0eeees 1500 S. Western Ave. 
cs 626 Broadway 
NEW YORK 17...........005: 101 Park Avenue 


-. 66 Luckie St. N. W. 
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SPARJING METER COMPANY 

O Wwe 

| Founpry Co. 

ST. Lous 

SEATTLE 1 032 First Avenue 


Here’s grandaddy — installed in the 
City of Pittsburgh Ross Station in 1906 
—-still on the job after 45 years. This 
dependable De Laval 100,000,000 
gallon-per-day pump is now used for 
stand-by service. + Grandson also 
handles the same amount of water 
per day. But the motor of this new 
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greets a new 


De Laval 
grandson 
in 
Pittsburgh 


De Laval pump is mounted on a plat- 
form above the highest flood stage ever 
reached by the Allegheny River. This 
assures Pittsburgh an adequate water 
supply even in flood times.‘+ Yes, 
pioneering design and generations 
of service are behind every new 
De Laval water works installation. 


DE LAVAL STEAM TURBINE COMPANY 
TRENTON 2, NEW JERSEY 
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LIST OF ADVERTISERS 


Aluminum Co. of America, Chemicals 
American Brass Co., The. . 
American Cast Iron Pipe 
American Cyanamid Co., Industrial 
American Pipe & Construction Co...... 
American Well Works. “2 
Anthracite Equipment Corp. . 
Armco Drainage & Metal Pondacte, ‘Inc... 
Atlas Mineral Products Co., The....... 
Badger Meter Mfg. Co................ 
Belco Industrial Equipment Div., Inc... 
Blockson Chemical Co................ 


Builders-Providence, Inc........... 
Carlon Products Corp............. 
Cast Iron Pipe Research Assn., The 
Chicago Bridge & Iron Co............ 
Clow, James B., & Sons........... 


Dearborn Chemical Co................ 
De Laval Steam Turbine Co......_.... 
Ecomomy Pumps, Inc................. 
Electro Rust-Proofing Corp............ 
Bie @ wore Co... 
Flexible Sewer-Rod Co.. 

Ford Meter Box Co., 
General Chemical iy “Allied Chemical 


Valve Specialty Co... .. 
Graver Water Conditioning Co......... 
Greenberg's, M., Sons........... 

Hamilton-Thomas Corp............... 


Hungerford & Terry, Inc.............. 

Hydraulic Development Corp. . 

Industrial Chemical Sales Division, West 
Virginia Pulp & Paper Co.. 


Iowa Valve Co...... 
Johns-Manville Corp. ............. 
easbey & Mattison 
Kennedy Valve Mfg. Co., The......... 
Kupferle, ohn C., Foundry Ca......... 
Layne & Bowler, Inc.................. 


Ludlow Valve Mfg. Co., Inc........... 
M & H Valve & Fittings Co. ..... 
National Cast Iron Pipe.............. 
National Water Main Cleaning Co...... 
Omega Machine Co. (Div., Builders Iron 
Pekrul Gate Div., Sencaned Bros. Machin- 
ery Co.) . P 
Phelps Dodge Refining Corp........... 
Philadelphia Gear Works, Inc... . . 
Pittsburgh-Des Moines Steel Co... 
Pittsburgh Equitable Meter Div. (Rock- 
Pittsburgh Pipe Cleaner Co.. 
Pollard, Jos. G., Co., Inc....... 
Portland Cement Assn........... 
Proportioneers; Tae, 
Recording & Statistical Corp. ee 
Reilly Tar & Chemical Corp....... : 
Rensselaer Valve Co....... 
Roberts Filter Mfg. Co............. 


Simplex Valve & Meter Co. 

Skinner, M. B., 

Smith, A. P., Mfg. Co. ‘The. 
Solvay Sales Div., Allied Chemical & Dye 


Walker Process Equipment, Inc... ... . 
Wallace & Tiernan Co., Inc......... 
Warren Foundry & Pipe Corp.......... 
Well Machinery & Supply Co.......... 
Welsbach a Ozone Processes Div.. . 
Pump & Corp... — 
Worthington-Gamon Meter Co. 43 


Directory of Professional Services—pp. 25-29 


Albright & Friel, Inc. 
Alvord, Burdick & Howson 
Bays, Carl A. & Assoc. 
Behrman, A. S. 

Black & Veatch 

Black Labs., Inc. 

Bogert, Clinton L. Assoc. 
Bowe, Albertson & Assoc. 
Buck, Seifert and Jost 
Burgess & Niple 

Burns & McDonnell 
Caird, James M. 

Camp, Dresser & McKee 
Chester Engineers, The 


Consoer, Townsend & Assoc. 

De Leuw, Cather & Co. 

Eldred, Norman O. 

Pay. & Thorndike 
Ibeiner, Pettis & Strout 


Freese, Nichols & Turner 

Fulbright Labs., Inc. 

Gannett Fleming Corddry & 
Carpenter, Inc. 

Gilbert Assoc., Inc. 

Glace & Glace 

Greeley & Hansen 

Havens & Emerson 

Haydock, Charles 

Hazen, Richard 

Hitchcock & Estabrook, Inc. 

Horner & Shifrin 

Hunt, Robert W., Co. 

Jennings-Lawrence Co. 

Jones, Henry & Schoonmaker 

Knowles, Morris, Inc. 

Leggette, R. M. 

Meneses Hoyos, Roberto & Co. 

Metcalf & Eddy 
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Nutting, H. C., Co. 

Parsons, Brinckerhoff, Hall & 
Macdonald 

Pirnie, Malcolm Engineers 

Pitometer Co. 

Purcell, 

Riddick, Thomas M. 

Ripple & Howe 

Rose, Nicholas A. 

Russell & Axon 

Shenker, Samuel 

Sirrine, J. E., Co. 

Smith & Gillespie 

Stanley Eng. Co. 

Stilson, Alden E. & Assoc. 

Ward & Strand 

Weston & Sampson 

White & Guyton 

Whitman & Howard 

Whitman, Requardt & Assoc. 
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to aid peak 
defense production 


Collect and Sell 


your and 


Steel 


Mr. Q-Check says dig for scrap metal— 
search every nook and corner of your pipe 
yard—scrape the bottom of the barrel! For 
iron and steel scrap is critically needed to 
aid peak defense production in steel mills 
and iron foundries. 


The average pipe yard has some or all 
of the following sources of scrap metal, ac- 
cording to whether pipe is used for water, 
gas, sewerage or industrial service: 


Obsolete fittings; cut pipe (short pieces of 
distribution or service pipe); damaged hy- 
drants, valve boxes, manhole covers, etc. It 
all adds up to a vital contribution to defense 
production. 


Collect your scrap now. Phone your nearest 
scrap dealer. He wants what you have but 
quick, and pays good cash prices. 


CAST IRON PIPE RESEARCH ASSOCIATION ... CHICAGO 
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COMING MEETINGS 


(Continued from page viii) 


4-5—West Virginia Section at Daniel Boone Hotel, 
Charleston. Secretary: Harry K. Gidley, Direc- 
tor, Div. of San. Eng., State Dept. of Health, 
Charleston 5, W.Va. 


14-17—-Southwest Section at Hotel Texas, Fort Worth, 
Tex. Secretary: Leslie A. Jackson, Mgr.-Engr., 
Municipal Water Works, Robinson Memorial 
Auditorium, Little Rock, Ark. 


23-26—-California Section at Fairmont Hotel, San Fran- 
cisco. Secretary: William W. Aultman, Water 
Purification Engr., Metropolitan Water Dist. of 
Southern California, Box 38, LaVerne, Calif. 


25-27—-New Jersey Section at Madison Hotel, Atlantic 
City. Secretary: C. B. Tygert, Wallace & Tier- 
nan Co., Box 178, Newark 1, N.J. 


25-27—Iowa Section at Hotel Julian, Dubuque. Secre- 
tary: H. V. Pedersen, Supt. of Water Works, Mu- 
nicipal Bldg., Marshalltown, Iowa. 


28-31—Florida Section at Park Sheraton Hotel, Daytona 
Beach. Secretary: Marvin R. Boyce, 504 Penn- 
sylvania Ave., Clearwater, Fla. (Joint meeting 
with Florida Sewage and Industrial Wastes 
Association. ) 


Oct. 31-November 2—Chesapeake Section at Sheraton-Belvedere Hotel, 
Baltimore, Md. Secretary: Carl J. Lauter, 5902 
Dalecarlia Pl., N.W., Washington 16, D.C. 


November 7-9—Virginia Section at Hotel Roanoke, Roanoke. 
Secretary: W. H. Shewbridge, Asst. Engr., State 


Dept. of Health, 708 State Office Bldg., Richmond 
19, Va. 


12-14—North Carolina Section at Robert E. Lee Hotel, 
Winston-Salem, N.C. Secretary: E. C. Hubbard, 


Principal San. Engr., State Board of Health, 
Raleigh, N.C. al 
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RELIABLY 
RECORDED 


CALMET 


The oscillating piston employed in Calmet Meters 
is positive in action, semi-floating, and perfectly 
balanced so that the range of dependable meas- 
urememt extends from the maximum capacity 
down to the smallest dribble. With the CALMET 
you obtain the full revenue from every customer 
. . . from a two-faucet home to the large in- 
dustrial plant. 


Write, wire or phone for specifications and 


descriptive literature. 


@ SALES REPRESENTATIVES—Write for 
complete details of the CALMET franchise 
in your territory. 


MET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO., INC.—FORT WORTH, TEXAS 
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Index of Advertisers’ Products 


Activated Carbon: 
Industrial Chemical Sales Div. 
Permutit Co. 


Aerators (Air Diffusers): 
American Well Wor 

Infilco Inc. 

Permutit Co. 


Air Compressors 

DeLaval Steam Turbine Co. 

Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 


Ammonia, Anhydrous: 
General Chemical Div. 


Ammoniators: 


Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 
Electro Rust-Proofing Corp 


Cement Mortar Lining: 
Centriline C 


Warren ously & Pipe Corp. 


Chemical Feed Apparatus: 

Builders-Providence, Inc. 

Cochrane Corp. 

Everson Mfg. Corp. 

Infilco Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

lex Valve Meter Co. 

ace & Tiernan Co., Inc. 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co, Inc. 


Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 


Clamps and Sleeves, Pipe: 
R. H. Baker & Co., Inc. 
— B. Clow & 
resser Mfg. Div. 
M. Greenberg’s Sons 
ones Co. 
ensselaer Valve Co. 
Skinner, M. B., Co. 
A. P. Smith Mfg. Co. 
Smith-Blair, Inc. 


Clamps, Bell Joint: 

Carson-Cadillac Co. 

lames B. Clow & Sons 
Mfg. Div. 


Build- 


Skinner, M. B., 
Smith- Blair, Inc. 


Pipe 


Skinner, 

Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 

Clarifiers: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Graver Water Conditioning Co. 
Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 
— Underground Pipe Ciean- 


g Co. 
National Water Main Cleaning Co. 


Condensers: 
United States Pipe & Foundry Co. 


Contractors, Water Supply: 
Boyce Co., 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Inc. 

Simplex Valve & Meter Co 

R. W. Sparling 


Copper Sheets: 
American Brass 


Copper Salfate: 
General Chemical Div. 
Tennessee Corp. 


Control: 
‘algon, 
Dearborn ‘Chemical Co. 


Couplings, Flexible: 

R Baker & Co., Inc. 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 
Smith-Blair, Inc. 


Pump: 
Dorr 

Morse Secs: Mchy. Co. 
Proportioneers, Inc. 


Engines, Hydraulic: 
Ross Valve Mfg. Co. 


Engineers and Chemists: 
(See Prof. Services, pp. 25-29) 


Feedwater Treatment: 
Calgon, Inc. 

Cochrane Corp. 

Dearborn Chemical Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Worthington Pump & Mach. Corp. 
Ferric Sulfate: 

Tennessee Corp. 

Filter Materials: 
Johns-Manville Corp. 

Infilco Inc. 

Northern Gravel Co 

Permutit Co. 

Filters, incl. Feedwater: 
Cochrane Corp. 

Dorr Co. 


Everson Mfg. Corp. 
Infilco Inc. 

Morse Bros. Mchy. Co. 
Permutit Co. 

Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

We a Corp., Ozone Processes 


Build- 


Wertlesion Pump & Mach. Corp. 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Fittings, Tees, Ells, etc.: 
R. H. Baker & Co., Inc. 
Carlon Products Corp. 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 
ones Co. 

ennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co. 

Cochrane Corp. 

Dorr Co 

Infilco Inc. 

Permutit Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 


Fluoride Chemicals: 
Aluminum Co. of America, Chemi- 
cals Div. 


Blockson Chemical Co. 


Furna 
Jos. G. “Pollard Co., Inc. 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco Inc. 

Simplex Valve & Meter Co 


Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco Inc. 

& Co., 

Simplex Valve & er Co. 
Sparling 

Gasholders: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
er B. Clow & Sons 

orthrop & Co., Inc. 
Smith-Blair, Inc. 


Gates, Shear and Sluice: 
Armco Drainage & Metal 


Inc. 
James B. Clow & Sons 


= 
| 
Co., Inc. 
James B. Clow & Sons 5 
Dresser Mig. Div i 
| 
| 
| 
| 
| | 
i! 
4 
t 
84 
4 


Aug. 1951 JOURNAL A.W.W.A. 


GENERAL CHEMICAL 


WATER experts agree—‘alum” is the preferred coagulant for the 
removal of turbidity, color and other impurities in the water .. . and 
General Chemical Aluminum Sulfate is the preferred “alum.” 


SEWAGE experts agree—‘“alum” is preferred for the clarification of 
sewage because it flocs out the suspended solids and colloids . . . and 
General Chemical Aluminum Sulfate is the preferred “alum.” 


THE REASON: For over 50 years, General Chemical Aluminum Sulfate 
has been processed to meet the most rigid chemical and physical specifi- 
cations. Its quality, uniformity and reliability are preferred by most cities 
the nation over. For your operations, specify General Chemical “Alum.” 


CHELICELS 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 

Offices: Albany e Atlanta e Baltimore e Birmingham e Boston e Bridgeport 
Buffalo e Charlotte e Chicago e Cleveland e Denver e Detroit 
Greenville (Miss.) e Houston e Jacksonville e Kalamazoo e Los Angeles 
Minneapolis e New York e Philadelphia e Pittsburgh e Providence 

St. Louis e San Francisco e Seattle e Yakima (Wasb.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
im Canada: The Nichols Chemical Company, Limited 
Montreal « Toronto « Vancouver 
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Morse Bros. Mchy. Co. 
R. D. Wood Co. 


Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

Wallace Tiernan Co., Inc. 


Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Hays Mfg. Co 

James Jones Co. 

A. P. Smith Mfg. Co. 


Hydrants: 

ames B. Clow & Sons 

1. Greenberg’s Sons 
— ones Co. 

ennedy Valve Mfg. Co. 
ohn C. Kupferle Foundry Co. 
udlow Mfg. Co. 

M & H Valve & Fittings Co. 
A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 
Ross Valve Mfg. Co. 
R. D. Wood Co. 


Hydrogen Ion Equipment: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc. 


Ion Exchange Materials: 
Cochrane Corp. 

Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 
Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Corp., Ozone Processes 
iv. 

Jointing Materials: 

Atlas Mineral Products Co. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 
Baker & Co., Inc. 

Carson-Cadillac Co. 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 
United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
Leak Detectors: 
Jos. G. Pollard Co., Inc 
Lime Slakers and Feeders: 

r Co. 
Infilco Inc. 
Omega Machine Co. (Div., 

ers Iron Fdry.) 
Permutit Co. 
Manometers, Rate of Flow: 
Builders-Providence, Inc. 
Meter Boxes: 
Art Concrete Works 
Ford Meter Box Co. 
Pittsburgh Equitable Meter Div. 
Meter Couplings and Yokes: 
Badger Meter Mig. Co. 
R. H. Baker & Co., Inc. 
Dresser Mfg. Div. 


Build- 


Jones Co. 

eptune Meter Co. 

Pittsburgh a Meter Div. 
Smith-Blair 

Worthington-Gamon Meter Co. 


Meter Reading and Record 


Books: 
Badger Meter Mfg. Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 


Meters, Industrial, 


celal: « 
Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Simplex on & Meter Co. 

. Sparling 

Well Methinee, & Supply Co. 
Worthington-Gamon Meter Co. 


Mixing Equipment: 
Chain Belt Co. 

Infilco Inc. 

Walker Process Equipment, Inc. 


Ozonation Equipment: 
Corp., Ozone Processes 
Iv. 


Commer- 


Pipe, Asbestos-Cement: 
Corp. 
easbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings) : 
American Cast Iron _ Co. 
Cast Iron Pipe Research Assn 
James B. Clow & Sons 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 
Cast Iron Pipe Research Assn. 
a B. Clow & Sons 

nited States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Dearborn Chemical Co. 

Koppers Co., Inc 

Warren Foundry “x Pipe Corp. 


Pipe, Concrete: 
American Pi 
Lock Joint Pipe Co. 
Price Bros. Co. 


& Construction Co. 
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Pipe, Copper: 
American Brass Co. 

Pipe Cutting Machines: 
James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials; see 
Jointing Materials 


Pipe Locators: 
Jos. G. Pollard Co., Inc. 


Pipe, Plastic: 
Carlon Products Corp. 


Pipe, Steel: 
Drainage & Metal Products, 


ne. 
Bethlehem Steel Co. 


Pipelines, Submerged: 
Boyce Co., Inc. 


Plugs, Removable: 

ames B. Clow & Sons 

os. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Peerless Pump Div., F 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam — Co. 
Econom 

hy. Co. 


Morse Bros 
Food 


Peerless Pump Div., 
Machinery Corp. 

Pumps, Chemical Feed: 

Infilco Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 
American Well Works 
Layne & Bowler, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Diaphragm: 
Dorr Co. 

Morse Bros. Mchy. Co. 
Proportioneers, Inc. 


Pumps, Hydrant: 

Jos. G. Pollard Co., Inc. 

Pumps, Hydraulic Booster: 

Ross Valve Mfg. Co. 

Pumps, Sewage: 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Sum 

DeLaval Steam Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Turbine: 

Steam Turbine Co. 
Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 


Rate Analysis: 

Recording & Statistical Corp. 

Recorders, Gas Density, CO2, 
S8O:, etc.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


~ 
Hays Mfg. Co. a 
‘ 
i 
i 
x 
f 
i 
j 
t 
| 4 
| 


Aug. 1951 JOURNAL A.W.W.A. 


WATER SERVICE 


Over 80 years of manufacturing experience 
. .. designed for easy installation .. . long years of 
trouble-free service... interchangeable with those 
of other manufacturers... corporation stops can be 
installed with any standard tapping machine. 

All Hays fittings made of single, uniform, high 
quality water service bronze, 85-5-5-5 mix... hy- 
drostatically tested at 200 pounds or more... plugs 
individually ground in for perfect fit... specially 
lubricated for permanent easy turniag. 


HAYS MANUFACTURING COMPANY 


12TH & LIBERTY STREETS, ERIE, PENNA., U.S.A. 
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Recording Instruments: 
Builders-Providence, Inc. 
Infilco Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc. 


Reservoirs, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages; see 
Gages 


Sleeves; see Clamps 


Sleeves and Tapping: 
James B. Clow & Sons 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 
Cochrane Corp. 

Permutit Co. 

Soda Ash: 

Solvay Sales Div. 

Sodium He h 
Blockson Chemical 

Calgon, Inc. 


Softeners: 

Cochrane Corp. 

Dearborn Chemical Co. 

Dorr Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 
Worthington Pump & Mach. Corp. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco Inc. 

Permutit Co. 

Tennessee Corp. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Stops, Curb and Corporation: 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Storage Tanks; see Tanks 


Strainers, Suction: 
James B. Clow & Sons 
M. Greenberg’s Sons 
R. D. Wood Co. 


Surface Wash Equipment: 
Permutit Co. 


Swimming Pool Sterilization: 
Everson Mfg. Cor 

Omega Machine Co. (Div., Build- 

ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 
Corp., Ozone Processes 

iv. 
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Tanks, 

Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Tapping Machines: 

Hays Mig. Co. 

A. P. Smith Mfg. Co. 

Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div. 

Infileo Inc. 

Permutit Co. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, etc.: 

Builders-Providence, Inc. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 

DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 
Turbines, Water: 

DeLaval Steam Turbine Co. 
Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R food Co. 


Valve-Inserting Machines: 

A. P. Smith a Co. 

Valves, Altitud 

Golden-Anderson Specialty 


Co. 
Ross Valve Mfg. Co., Inc. 
Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 
James B. Clow & Sons 
M. Greenberg’s Sons 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 
R. D. Wood Co 


Valves, Detector Check: 

Hersey Mfg. Co. 

James B. Clow 

— -Anderson Valve Specialty 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Philadelphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Valves, Float: 

James B. Clow & Sons 

Golden-Anderson Valve Specialty 


0. 
Ross Valve Mfg. Co., Inc. 
Valves, Gate: 
James B. Clow & Sons 
Dresser Mfg. Div. 
ones Co. 

ennedy Valve Mfg. Co. 
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Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Hydraulically Oper- 
ated: 

James B. Clow & Sons 

Anderson Valve Specialty 


PA Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow & Sons 

Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Regulating: 
Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co. 
Valves, Swing Check: 
James B. Clow & Sons 
Valve Speciaity 


Me Sons 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith ag Co. 

R. D. Wood C 

Dearborn Chemical Co. 
Inertol Co., Inc. 


Water Softening Plants; see 
Softeners 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dearborn Chemical Co. 

Dorr Co 

Everson Mfg. Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mig. Co 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Worthington Pump & Mach. Corp. 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 


Zeolite; see Ion Exchange 
Materials 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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Aug. 1951 


NEW CATALOG 


—A new 52-page catalog on 
Layne Well Water Systems will 
be sent on request. No obliga- 
tion. 


FOR NACOGDOCHES, TEXAS 


Over in the prosperous timber 
and agricultural belt of east 
Texas, the city of Nacogdoches 
is planning for further growth. 
Needing more water, municipal 
officials called in Layne and 
ordered the installation of an- 
other deep well and pump unit, 
—the third since 1925. With 
this new unit in operation, the 
city now has a greater supply of 
water than is presently needed. 


These Layne installations ex- 
tending back for more than a 


MG aE 


WATER 


JOURNAL A.W.W.A. 


SINCE 1925 


quarter century, have had every 
opportunity of failing—or prov- 
ing their value in high efficiency, 
long life and absolute depend- 
ability. Since the first unit in- 
stalled in 1925 is still producing 
its original capacity, Nacog- 
doches knew that they could do 
no better by changing types of 
equipment. They reasoned that 
they might do a lot worse. 


Congratulations to Nacog- 
doches for the continued—and 
exclusive use of the world’s 
finest wells and pumps. 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


supPLY WELLS & PUMPS 
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Illustrating how working assembly is placed 
as a complete unit in Pittsburgh Arctic meter 
case. This same construction applies to Pitts- 
burgh Tropic meters. 


JOURNAL A.W.W.A, V ol. 43, No. 8 
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TROPIC 
‘TYPE 


For Warm Climates 


For Cold Climates 


-Rockwell 


Pittsburgh disc meters are 
precision built to keep the 
performance standards 

that have been so carefully 
engineered into them. Step 

by step—from controlled 

casting . . . through accurate 
machining and expert fitting— 

to exacting tests—Pittsburgh 

disc meters are made right to 
measure right! \n addition, the unit 
assembly of working parts assures 
a free running mechanism 

that years hence can be 

repaired or replaced with 
minimum trouble and expense. 
Get all the facts about Rockwell 
disc meters now. Write for catalog. 


MANUFACTURING COMPANY 


PITTSBURGH 8, PA. 


Chicago 


New York Pittsburgh 


Columbus Houston Kansas City 
San Francisco Seattle Tulsa 
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| 
To BUY A VALVE 

nance. Purchase-price alone is not par 

the determining factor. Price is rel- 
ative. A high quality valve having 

DEPEND BLE | 

YEAR AFTER YEAR! 
fe Field reports establish the fact that M &H 
Valves are correctly ndable in 
operation, with a reco nd freedom 
a from repair. Enginee & H Valves co MP L ET E es 
on basis of low cost per year of service. Sizes IN oO RM AT ON 
. 2 to 30 inch, inclusive, with all standard end | 
ab connections, including Mechanical Joint. ON REQ UES T i 
7 —— : 


Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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